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THE COILED-COIL LAMP represents the greatest advance in 
amp manufacture for the past twenty years. Owing to reduction 
n heat losses up to 20% more light is available for the same 
ost and the same current consumption. Coiled-coil lamps are 
ade by the manufacturers of the following brands of ~_. 


OSRAM 
MAZDA 
EDISWAN 
SIEMENS 
COSMOS 
CRYSELCO 
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nother 


YEAR CONTRACT 
FOR 


Dagenham Council have decided to keep their 
streets bright every night with gas lighting for 


another fifteen years. 


This new agreement will save the Council £1,390 


a year on their old public lighting bill. 


We have secured four other fifteen year contracts 
in the last two years. These agreements are with 


Westminster, Paddington, Holborn and Southall. 


Public lighting by gas is cheap and reliable—that is 


why so many Councils prefer it. 


THE GAS LIGHT AND 
COKE COMPANY 
never lets London down 


HEAD OFFICE—HORSEFERRY ROAD 
WESTMINSTER, S.W.1 VICTORIA 8100 
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TRADE MARK 


FOR STREET | 
LIGHTING 


A view of Lambeth Palace Road, illuminated by ‘“‘OSIRA” Lamps and G.E.C. Lanterns. 


OVER 5,000 IN USE FOR PUBLIC LIGHTING 
IN GREAT BRITAIN ALONE 
““OSIRA” Lamps and G.E.C. Lanterns ensure— 


1. The entire absence of glare both to the motorist and 
the pedestrian. 
2. High and even brightness of the roadway and footpath. 
3. Excellent visibility for a long distance ahead. 
MADE IN ENGLAND BY THE G.E.C. 


For operation on A.C. mains only. 
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THE OSIRA”’ LAMP. 

Advt. of The General Electric Co., Ltd., Magnet House, Kingsway, 
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Light acts as a magnifier of fine detail. Good lighting in works ensures accuracy 
and promotes cheerful atmosphere among the operatives. 


Visit the E.L.M.A. Lighting Service Bureau and 
compare the amount of light your eyes require with 
the amount of light you are giving them. . Means have 
been provided for demonstrating this new science of 
seeing to every type of light user, and a mass of 
statistical evidence has been collected on the all- 
important subject of the protection of eyesight. 

A light meter should be available wherever lighting is 


under discussion. 


The E.L.M.A. Lighting Service Bureau is maintained by the 
manufacturers of the following brands of British made lamps: 


OSRAM MAZDA EDISWAN 
SIEMENS COSMOS | CRYSELCO 
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SENTRY 


WHITE KNIGHT 


See the New 


WHITE DUKE 
Latest GOWSHALL Product 


Jubilee Year Solution to Problems 
of Finance and Safety 


This Jubilee Year is marked by a noteworthy addition to the Gowshall range—an addition which will 
solve important problems of finance for many authorities. 

Low initial cost and economy of maintenance are the objects for which the new White Duke illuminated 
Guard Post has been designed. 

It reduces the expense of safeguarding traffic at points where mandatory notices are not essential, whilst 
retaining the sturdy construction typical of all Gowshall products. : 

The White Duke is 4 ft. 3 ins. high overall, with a well-finished vitreous or stove-enamelled cast-iron 
or pressed steel bollard. Illumination is by a single 40 or 60-watt lamp. 

All authorities concerned with ways and means should see the White Duke and the other Gowshall 
Products assembled at the Public Works Exhibition. 


DELIVERY FROM STOCK 
GOWSHALL LTD. 


14/15, LAMB’S CONDUIT PASSAGE, RED LION SQUARE, W.C.!. 
Phone: CHANCERY 7042 & 7845. 
Works: 
CHESTON ROAD, ASTON, BIRMINGHAM, 7. 
Phone: EAST 1426 
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MOUNT ROYAL” 
Marble Arch, W. 


A n d n Oo w— | Architects : 


“MOUNT ROYAL’ — 


One of the most important residential buildings THE SAVING IN THIS ROOM ALONE 
of the West End, “Mount Royal,” now IS APPROXIMATELY £340 PER ANNUM, 


furnishes a convincing endorsement of G. V. D. APART FROM ECONOMIES ON 
claims. CURRENT AND MAINTENANCE. 


The work carried out here included ams The above illustration, taken at night without 


struction of the Dining Room lighting. Each additional lighting, gives an indication of the 
of the laylights, which previously contained very pleasing effect obtained. 
32 bulbs, now has only two, reducing the Architects having plans in hand involving any 


current consumption from 960 watts to 300 form of lighting, decorative or utility, are in- 
watts, whilst increasing the light in the room vited to avail themselves of the services of the 
by 50 per cent. G. V. D. Technical Staff. 


ILLUMINATING ENGINEERS 


ALDWYCH HOUSE, ALDWYCH, LONDON, W.C.2 HOLBORN 72774 
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A New Reflector of Exceptional Beauty and Efficiency 


HIS new VITREOSIL unit 
marks a distinct advance in 
direct localised lighting. 


Designed for suspension over 
dining tables, etc., it reflects a 
brilliant flood of radiance down- 
wards and sheds diffused, restful 
light over the rest of the room. 


The unique satin surface of 
VITREOSIL is seen in full beauty. 
Fitted either for gas or electric 


light. 
ALSO NEW 
SELF-COLOURED GLOBES 


Pastel shades for decorative 
lighting, deep shades suitable for 
auxiliary lighting of darkened 
cinemas, theatres, etc. 


Full particulars and prices on 
request. 

SOLE MANUFACTURERS .: 
THE THERMAL SYNDICATE LTD. 
Vitreosil Works, Wallsend-on-Tyne 


London Depot : 
Thermal House, Old Pye Street, S.W.1 


Is YOUR lighting 
really efficient? 


"THE only way you can KNOW is to measure both input and 

output. You already measure input in terms of kilowatt- 
hours, lamp renewals, and so on. To know the output you 
must measure the light available at the point of use. 


THE WESTON MODEL 603 IS THE IN- 
STRUMENT FOR THESE MEASUREMENTS. 


Shorter days mean that more attention must be given to interior lighting if 
you are to avoid losses in production, damage to machinery and deterioration 
in the quality of goods; to say nothing of those human factors, eyestrain and 
accidents to employees. ; 


USE THE WESTON MODEL 603 AND FORESTALL 
THESE TROUBLES. 


There is a suitable WESTON instrument for each class of Light 


READINGS 
HERE Measurement. 


Write or telephone for further particulars to :— 


WESTON ELECTRICAL INSTRUMENT CO... LTD. 
Kingston Bypass, Surbiton, Surrey. (Telephone: Elmbridge 6400-01.) 
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When you go with high hopes 
to the races, 

Where “dead certs” will try 
out their paces, 

Don’t squander your cash 

On a horse without “dash”! lide 

RK KK RK KOK KOK Bs 

Back “‘ Hailware” whose fine x: /7/{7 
record amazes ! 


Sole Makers : 


HAILWOOD & ACKROYD, Ltd. 


BEACON WORKS, MORLEY, LEEDS 


Specialists in the manufacture of beautiful modern lighting 
glassware and fittings, table and standard lamps and adver- 
tising signs. Have you seen our new season’s decorated 
shades? We shall be glad to send you particulars. 


Branches and Showrooms: 
71/75, New Oxford St., London, W.C.1 
314}, St. Vincent Street, Glasgow,C.3 
31, Colmore Row, Birmingham, 3 


Ulster Agents :—Messrs. Bell & Hull, 
17, e Street, ; 


Automatic lighting 


We offer a complete automatic lighting service, 
embracing both gas controllers and electric time 
switches. 


Careful thought and experience in design, the best of 


. — a British workmanship and materials, allied to the most 
TYPE 3A/UNI up-to-date production and inspection methods, result 
GAS CONTROLLER in the utmost efficiency from Newbridge auto-lighters. 
sg DAY RUN Many thousands are installed in all parts of the world, 
and satisfied users will gladly testify to the excellent 
35/42, day run to order. results achieved. 
‘or “Square” Lanterns. 


EW Let us submit 
indoor lighting to samples for test 
under actual 
workin ndi- 

| GAS CONTROLLERS tam, 
GAS SWITCHES ELECTRIC TIME SWITCHES with quotation 


They sell because they excel 
THE HORSTMANN GEAR COMPANY LTD., Newbridge Works, BATH 
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BROMFORD 
Seamless Steel 
Columns 


1) 
ig 
(~ 
d 
Bromford Steel Standards are made for 
every modern lighting requirement—égas 
or electric—in town or in suburb. 
AINE 
‘The 
foundation 
Good work needs good 
light, and beauty demands 
it. The modern kitchen 
shows to its best ad- 
vantage with Cryselco 
Descriptive literature and particulars Pearls in semi -enclosed 
of recent installations on request. fittings, or Cryselco 
Opals when the Jamp 
BROMFORD 
BIRMINGHAM CRYSELCO LTD, KEMPSTON WORKS, BEDFORD 
AND HOME BRANCHES 
TH ORDER STOCKS AND OVERPRINTED LITERATURE NOW 
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CHOKE LAMP 
CONDENSER 


a 


THE 


ELECTRIC DISCHARGE LAMP 


(PATENTS PENDING) 


Made throughout by 


A COMBINATION OF DISCHARGE TUBE & TUNGSTEN 
FILAMENT GIVING EXCELLENT COLOUR EFFECT 


Full particulars from 


Odi SIEMENS ELECTRIC LAMPS AND SUPPLIES LIMITED. 38/39,Upper Thames Street, London. E-C-4 
Branches at-Belfast Birmingham, Bristol, Cardiff Dublin Glasgow. Leeds Liverpool, Manchester, Newcastle-onyne, Nottingham, Sheffield, Southampton 
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The Importance of Background 


An ideal system doubtless would approach daylight conditions. 


the recent Conference of the Association of Public Lighting Engineers several 
excellent papers analysed the nature of good Street Lighting. 


Objects would 


be rendered fully visible by light striking them from many different directions, so 
- that not only their outlines but also their form could be seen. 


This condition, however, is only occasionally and partially attainable. 
often fall back on the second alternative of rendering objects visible in outline or 


silhouette. 


We must 


This is effected largely by securing a road surface of high and even brightness 
to serve as a background to moving figures and vehicles. 


But—as films depicting series of views taken during motor runs showed—vertical 


backgrounds 


may be equally important. On winding roads of varying 


whitened walls or judiciously placed light placards may be invaluable. 


inclination 


Authorities must plan not only for adequate lighting but for good visibility. 
Important thoroughfares should be surveyed from end to end and, where necessary, 
the light background required to enable public lamps to achieve their purpose 
should be provided. 


1935 
3 
eee 
al 
: 


308 THE ILLUMINATING ENGINEER October, 1935 


Illuminating Engineering Society Public Lighting: Its Necessity 
Provisional Programme for Session 1935-36 and Administration 
In what follows we give particulars of the Provi- A paper on the above subject by Mr. E. C. Lennox 


sional Programme of the Illuminating Engineering (Vice President of the Association of Public Lighting 
Society for the forthcoming Session. Except in the Engineers) is to be read in connection with the 
case of the Opening Meeting (October 8), meetings | Public Works,’Roads and Transport Congress. The 
will commence at 7 p.m., and will be preceded by Session will commence at 11 a.m. on Tuesday, 
light refreshments at 6.30 p.m. November 19. 


1935. 

Oct. 8—OPENING MEETING, when the arrangements wil 
be as follows:— 

430 pm.—The EXHIBITS illustrating Progress in, 
Illumination will be open for inspection. 
5.30 p.m—The PRESIDENTIAL ADDRESS will be 
delivered by Mr. A. W. Beuttell and the 
usual Report of Progress will be presented. 
6.15 p.m.—Light refreshments. 
6.45 p.m.—Demonstration of Exhibits. 
(To be held at the E.L.M.A. Lighting Ser- 
vice Bureau, 2, Savoy-hill, London, W.C.2.) 

Nov. 12.—A Paper will be read by Dr. R. J. Lythgoe dealing 
with VISUAL PERCEPTIONS UNDER MODERN 
CONDITIONS. (To be held at the Institution of 
Mechanical Engineers, Storey’s Gate, St. James’s 
Park, London, S.W.1.) 

Nov. 19.—INFORMAL MEETING: to be devoted to a dis- 
cussion on the proposal “‘ THAT THE USER IS THE 
ULTIMATE AUTHORITY ON ILLUMINATION.” 

Dec. 10.—A Paper will be read by Mr. L. J. Davies dealing 
with PRACTICAL ELECTRIC DISCHARGE LAMPS: 
THEIR GENERAL APPLICATIONS AND RECENT 
ADVANCES. (To be held at the Institution of 
Mechanical Engineers, Storey’s Gate, St. James’s 

Park, London, S.W.1.) 


Jan. 14—A Discussion on APPLICATIONS OF ULTRA 
VIOLET LIGHT AND SOME ASPECTS OF FLUOR- 
ESCENCE AND PHOSPHORESCENCE will be 
opened by Mr. F. E. Lamplough. (To be held at the 
Institution of Mechanical Engineers, Storey’s Gate, St. 
James’s Park, London, S.W.1.) 

Feb. 4.—The ANNUAL DINNER will take place at the 
Trocadero Restaurant, Piccadilly-circus, London, 
W.1 (7 for 7.30 p.m.). 

Feb. 11.—Papers will be read dealing with CALCULA- 
TIONS OF LIGHT DISTRIBUTION by Mr. H. 
Buckley, and THERMAL TESTS FOR ILLUMINAT- 
ING GI.ASSWARE by Mr. S. F. Dunkley and Mr. 


W. R. Stevens. 
Feb. MEETING (subject to be announced 
ater. 
Mar. 10. April 7, May 12.—For these two dates and for A. Maurice Bell (Tottenham) 
May 12, when the Annual General Meeting will take President of the Association of Public Lighting 
place, papers on Motor Car Headlights, Gas Lighting, Engineers 
and other topics have been suggested. g 
Supplementary meetings in provincial cities and 
visits to places of interest will also be arranged in * ion 
Members have already been advised of the visit to of Street Lig hting Problems 
the National Portrait Gallery and the National Gal- A paper on the above subject by Mr. R. J. Hopkin- 


lery (Trafalgar Square, London) at 7 p.m. on Octo- son is to be read at a joint meeting of the Iluminat- 
ber 22, when an opportunity of inspecting the new _ing Engineering Society and the Royal Photographic 
artificial lighting arrangements will be provided. Society on the evening of Tuesday, December 1V. 
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THE ASSOCIATION OF PUBLIC LIGHTING ENGINEERS 


The Association is not, as a body, responsible for 
opinions expressed by individual authors or speakers. 


Twelfth Annual Meeting and Conference 
Held in London, Sept. 9th—I2th, 1935 


—o0o—— 


of the Association of Public Lighting En- 

gineers was held in London during Sept- 

ember 9-12—the Association thus returning, 
after a decade, to the city in which its inaugural 
meeting was held. The gathering was, by general 
consent, a most successful one. There were “over 
600 names on the list of members, friends, and dele- 
gates—a number almost double that recorded in the 
previous year, and by far the greatest ever attained 
in the history of the Association. A new and much- 
appreciated departure was the arrangement whereby 
members of the Illuminating Engineering Society 
were invited to join in the Conference on payment 
of a nominal registration fee. 

Another new departure was 
the holding of the Annual 
General Meeting on the open- 
ing day (September 9). This 
enabled the new President to 
be installed in office prior to 
the reception at the Hotel 
Metropole, where, supported 
by Sir Francis Goodenough 
and Mr. A. C. Cramb, he wel- 
comed the guests. 

The Conference was for- 
mally opened on the following 
Morning by Viscount Elmley, 
MP., Parliamentary Private 
Secretary to the Minister of 

ansport. After the new 
President, Mr. A. Maurice 
Bell, had delivered his address 
the usual pleasing ceremony, 
the presentation of certificate 
and badge to the retiring President (Mr. A. Forbes), 
took place. A paper entitled “Some Notes on Street 
Lighting Problems and on Directional Lighting by 
High- and Low-Pressure Lamps,” was then presented 
by Mr. D. Chandler and Mr. A. J. Prestage (South 
Metropolitan Gas Company). Members and dele- 
gates were entertained to luncheon at the Hotel Vic- 
toria, at the invitation of the Gas and Electric Supply 
Industries, when the toast of the Association was 
Proposed by Sir Henry P. Maybury. 

A paper, in the afternoon, by Mr. W. J. Allbright 
on “Developments in Electric Lighting in London,” 
Was followed in the evening by an inspection of the 
“Lights o’ London,” a most popular item, for which 


7 Twelfth Annual Meeting and Conference 


Telegram received in response to the 
message conveying loyal greetings 
dispatched on the Opening Day of 
the Conference :— 


‘“‘The King and Queen sincerely 
thank you for the message 
which you have conveyed 
from the Association of Public 
Lighting Engineers now assem- 
bled in Conference and much 
appreciate the good wishes to 
which it gives expression.” 


a series of seventeen loaded motor coaches was 
demanded. 

On the following day papers on “ Costs and Statis- 
tics of Street Lighting” (Mr. Ronald Parker, Shef- 
field Public Lighting Department), “An Analysis of 
Modern Views on Street Lighting and their Relation 
to Visibility” (Mr. F. C. Smith and Mr. F. K. Saw- 
yer, Gas Light and Coke Company), and “ Develop- 
ments in Public Lighting in Berlin” (Dr. Ing. J. 
Adolph), were presented. In the course of the day 
visitors were entertained to luncheon, at the invita- 
tion of the Chairman and Directors of the Tottenham 
and District Gas Company, Mr. Henry Woodall pre- 
siding. The Association dinner and dance completed 
the day’s programme. 

On the final day (September 12) the morning was 
devoted to a paper on “The 
Importance of Kinematical 
Factors in Roadway Illumina- 
tion,” by Mr. R. Maxted, Mr. 
L. J. Davies, and Mr. G. S. 
Lucas (Research Laboratory, 
British Thomson-Houston Co., 
Ltd.). In the afternoon a visit 
by steamer to the Port of Lon- 
don had been arranged. During 
the Conference there were 
special events for ladies, in- 
cluding a tour of inspection of 
Selfridge’s Stores, visits to the 
Kodak Works at Wealdstone, 
and Messrs. Lyons’ Factories 
at Greenford, and a drive to 
Virginia Water. This oppor- 
tunity should be taken to 
acknowledge the very gene- 
rous hospitality shown to 
members and delegates—a p - 
preciation of which was expressed in an appropriate 
resolution at the Annual General Meeting (see 
p. 339)—and the great pains taken by Mr. A. 
Maurice Bell, the new President, in preparing 
for this important Conference. Others to whom 
thanks are due are Mr E. J. Stewart, the Hon. Editor, 
who once more prepared a most informative annual 
report; Mr. W. J. Jones and the E.L.M.A. Lighting 
Service Bureau for again supervising the lighting and 
electrical arrangements in the lecture theatre; 
and the General Electric Co. Ltd. who kindly 
placed their lantern and the services of their 
operator, Mr. Rickard, at the disposal of the Associa- 
tion for the period of the Conference. 
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[Photo by Rawood Ltd. 
A Photograph taken during the Luncheon in the Hotel Victoria on September | Oth at the invitation of the Gas and 
Electric Supply Industries. The President (Mr. A. Maurice Bell) and Sir Henry Maybury, on his right, are seen standing. 


Address delivered by Viscount Elmley, M.P. 


(Parliamentary Private Secretary to the Minister of Transport) 


at the Opening Meeting 


I take it a great honour to have been asked to open this, the Twelfth Annual Conference of the 
Association of Public Lighting Engineers. 

If I say that the great importance of the position that your members occupy in public life is enhanced 
by the perversity of your fellow men, it is not meant as any disparagement of that importance. I think 
that most of us are prepared to admit that the best hours of the day are those immediately following sun- 
rise, but it is only those whose business compels them who are then abroad. A benevolent Government, 
recognising what is good for us, and to offset our own perversity to some extent, introduced summer time 
—thereby, as some aver, risking Divine disfavour—but even so, many of our waking hours are hours of 
darkness. We do not in this country turn night into day to the extent that they do abroad, and by mid- 
night our towns are for the most part asleep, but it is in the evening that we seek our pleasures, and we 
rely on the adequate lighting of our cities to make these pleasures possible, or even, with the coming of 
flood-lighting, to provide them. There are still many houses throughout London that remind us by the 
torch extinguishers at their gates of the perils of travelling abroad at night when streets were not 
lighted, and the wealthy had to rely on the services of linkmen to protect them from footpads, and 
the poor, on the lanterns they carried themselves. We now accept street lighting in our great cities 
as a matter of course, and are more inclined to criticise its faults than value its very existence. Your 
President in his able address deals with the question of street lighting as affecting public safety on the 
r-ads—safety not from assault and highway robbery, but from a newer danger of motor vehicles. He refers 
to the Committee which was set up by the Minister of Transport last year, and I am glad to be able 
to tell you that this Committee has now prepared an interim report, which I hope will very soon be 
published. I cannot forecast what will be found in the report before it is published, but we 
may be sure that it will contain interesting and important recommendations. If the recom- 
mendations are to be carried out, we shall have to rely to a very large extent on the co-operation 
of the members of your Association, who have already afforded the most valuable assistance, by giving 
evidence before the Committee. I know that you will be prepared to give of your best in this 
important work. 

The action taken by the Minister of Transport to reduce the number of accidents on the road has 
begun to show definite results. The weekly returns when compared with returns for the corresponding 
weeks last year, show substantial reductions in the numbers killed and injured, in spite of the fact that the 
number of motor vehicles on the road has greatly increased. But the Minister is by no means satisfied, 
nor, I am sure, are you Satisfied, nor is the general public satisfied, that all has been done that can be done. 
I know it is not necessary for me to urge you to take all steps within your power to render our roads 
safer, for this is the manifest duty of every citizen, and, above all. of those who, like yourselves, are devot- 
ing their lives to the service of the community. 

This Annual Conference provides an invaluable opportunity for the exchange of views and the pool- 
ing of knowledge and experience of every part of the country and of enterprise abroad. I hope that this 
year it will be even more successful than it has been in the past, and that your Association, carrying 
out a, work which se vitally affects the lives of us all, will go forward from strength to 
strength. 
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[Photo by Rawood Lid. 


A photograph taken during the Association Dinner and Dance which took place at the Hotel Victoria on the evening 
of September I Ith. The President (Mr. A. Maurice Bell) is seen standing. 


Presidential Address 


by A. MAURICE BELL, Assoc. M. Inst. Gas E. 
(Public Lighting Superintendent, Tottenham and District Gas Company) 


(Delivered at the Twelfth Annual Meeting and Conference of the Association of 
Public Lighting Engineers, held in London during September 9th to | 2th, 1935.) 


Gentlemen, 


In opening my address I wish to express my sincere 
appreciation of the signal honour which you have 
conferred upon me in electing me as President of this 
Association. I assure you that I am not unmindful 
of the responsibility involved in this task. In accept- 
ing that responsibility, however, I am fortified by the 
confident belief that, like my predecessors in office, I 
shall receive your co-operation and aid in furthering 
the interests of our Association and in increasing its 
usefulness—both to its own members and to the com- 
munity whom we desire to serve and benefit. 

It is fitting to recall that this, the Twelfth Annual 
Meeting and Conference of our Association, is the 
first to be held in London since the original meeting, 
Which I attended and which I well remember. The 
founders of the Association may rightly feel some 
Statification and pride in the fact that it has made 
such substantial progress during so short a period of 
€xistence. During the last few years this progress 

been specially marked, as is shown by the fact 
that the attendances at our Annual Conferences have 
Mcreased year by year, and that, on the present occa- 
sion, our record of numbers has once more been sur- 


passed. We have with us, as usual, leading Public 
Lighting Engineers and representatives of Local 
Authorities from all parts of the British Isles, and it 
is our special pleasure to welcome delegates and 
visitors from abroad—one of whom, Dr. Adolph, has 
accepted our invitation to present an account of the 
developments of Public Lighting in Germany. This 
is a happy choice at the present moment, when some 
of our members have only recently returned from 
the eminently successful meeting of ithe International 
Commission on Illumination in that country. It may 
be recalled that two years ago Monsieur Partridge 
contributed a similar account of Public Lighting in 
Paris. I trust that the practice thus initiated will be 
continued and that the Association, in years to come, 
will be informed in turn of the progress in Public 
Lighting in all parts of the world. 


Other papers are to be presented dealing with 
technical aspects of Public Lighting. I feel, there- 
fore, that I shall not be expected to enter too deeply 
into intricate technical points, and I shall, instead, 
try to fulfil the purpose of a Presidential Address by 
contributing a survey of some of the main topics that 
are in the minds of most of us to-day. It occurred to 
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me that it would be useful to touch on several of the 
chief changes and developments that have taken place 
since the formation of our Association. 


Public Lighting and Road Safety. 


Under modern conditions the material progress of 
a nation is measured largely by Speed, but Speed 
must be harnessed to Safety, and Public Lighting 
must be so developed as to become the handmaiden 
of the one and the agent of the other. 


During the past decade one of the dominant factors 
—which has brought with it other changes _pro- 
foundly influencing Public Lighting—has been the 
enormous development in the volume and speed of 
motor traffic. This development has not only led to 
an entirely new technique in the use of roads (so that 
to-day driving a vehicle on main thoroughfares tends 
to become more and more a mechanical process and 
the roadways themselves more and more resemble 
railways), but has unfortunately brought in its train 
a progressive increase in the number of road acci- 
dents, a fact familiar to everyone, though the serious- 
ness of the position is perhaps not yet even fully 
understood. From data furnished by the National 
“Safety First” Association, it is evident that the 
number of accidents has increased almost continu- 
ously year by year, with the result that the annual 
figures (both for fatal and non-fatal accidents) have 
roughly doubled during the last ten years. During 
the year 1934, 7,343 persons were killed and 231,603 
injured on the roads in Great Britain. It is small 
wonder that the Ministry of Transport is explorin 
every possible method of diminishing the annua 
death-roll. 

In a very recent report on road accidents pre- 
pared by the police throughout the country for the 
Ministry of Transport, and which received consider- 
able publicity in the Press, it is interesting to note 
that the worst period of the day for accidents is be- 
tween 5 p.m. and 6 p.m., and the second worst period 
between 6 p.m. and 7 p.m. To us it is important to 
understand that the report was compiled from 
statistics covering the first few months of this year. 
The mean time for the lighting of street 
lamps during that period was 5.40 p.m. From these 
deductions the conclusion arrived at is, in fact, that 
the worst period falls between sunset and darkness, 
or during and just after the change-over from natural 
to artificial light before road users become accus- 
tomed to the altered conditions of visibility rendered 
by—shall I say—good, bad, or indifferent public light- 
ing. This emphasises a problem upon which we 
must concentrate in an endeavour to solve what may 
be regarded as a definite daily period of danger. 

We, as Public Lighting Engineers, are interested 
chiefly in the part that Public Lighting can play in 
increasing the utility of roads and enhancing their 
safety. If it be true, as a recent enquiry in the 
United States has suggested, that “ the night-hazard 
is roughly four times the day-hazard,” the need for 
good road lighting is surely evident. Analysis of 
statistics, such as those prepared by the National 
“ Safety First” Association in 1933 and by the Minis- 
try of Transport in the subsequent year, with a view 
to establishing the influence of lighting conditions, 
is itself something of a hazard! Much discretion is 
needed in the interpretation of these statistics. For 
example, whilst we all believe that, other things 
being equal, better lighting must lead to greater 
safety, it may well happen that it also enables 
motorists to wagers'w at greater speed or leads to an 
increase in the volume of traffic (cases have been 
mentioned in which better lighting of a new by-pass 
road has been installed with the deliberate intention 
of diverting traffic and has achieved this end). A 
road may be so badly lighted as to be shunned by 
traffic. It might thus be relatively free from acci- 
dents, though of little service to the community. The 
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first object of street lighting is to render motor traffic 
safe by removing as far as is possible the principal 
cause of accidents—inability to see clearly at night— 
because one fact that does seem to emerge from the 
investigation of statistics is that the proportion of 
accidents occurring at night has tended to increase 
year by year. This, of course, does not mean that 
Public Lighting has deteriorated, but that the volume 
of night motor traffic has risen enormously. The 
inference is that good artificial lighting on the roads 
is even more important than in the past. 


Higher Values of Illumination Justified. 


At this stage I would like to quote an effective 
comparison that has occasionally been used to illus- 
trate the need for better Public Lighting. So far 
back as 1922 the Home Office Departmental Com- 
mittee on Lighting in Factories and Workshops re- 
commended five foot-candles as the minimum illum- 
ination desirable for fine work—a value which in the 
present day is often substantially exceeded. A street 
such that no part receives less than 0.05 foot-candles 
(Class “F” in the British Standard Specification) 
would, under present conditions, be considered rela- 
tively well lighted. Yet this value is only one hun- 
dredth of that named as the minimum for industrial 
lighting and is actually less than one ten thou- 
sandth of the average value furnished by daylight 
from an unobstructed white sky. In my opinion no 
street carrying any material volume of traffic should 
be lighted to a lesser intensity than that correspond- 
ing to Class “F.” In view of the above comparison, 
and the evident speed and complexity of motions of 
modern traffic (certainly comparable with processes 
in some factories), it is difficult to understand how 
any installation of street lighting under present con- 
ditions—even one fulfilling the requirements of the 
highest class according to the specification—can be 
condemned as “ extravagant,” even if, for reasons of 
economy, it may be difficult to secure. Councillor 
Reid, of Aberdeen, welcoming the conference last 
year, summed up this side of the question in a “ nut- 
shell,” when he said: “No matter how much we 
spend on street lighting, if it is going to save a life, 
it is worth it.” 

I do not, of course, wish to convey the impression 
that the provision of a certain minimum illumination 
is all that is necessary to ensure a well-lighted street. 
When one looks back on conditions prevailing when 
our Association came into existence, one realises how 
much research has since been done both in regard to 
the design of fittings and equipment and _ in the 
analysis of the factors which constitute good lighting. 
One point that is much better appreciated now is the 
distracting effect of glare from unduly brilliant or 
imperfectly arranged lights. Another is the changed 
view-point in regard to the desirability of extreme 
uniformity of illumination between post and post— 
a change occasioned mainly by recognition of the 
effect of the highly polished road-surfaces of dark 
texture with which we are now familiar. 


Influence of Road Surface. 


Whilst we are all agreed that a light-coloured road 
surface would be of a great advantage, if we could 
get it, there is some variety of opinion in regard to 
polish—which some consider a positive advantage. 
At the moment there would seem to be two schools of 
thought—that which holds to the ideal of general 
illumination of objects in the same manner as’ Js 
effected by daylight, and that which pins its faith 
mainly to achieving even and high road brightness S0 
that objects are revealed silhouetted against this 
brighter background. These views may find expres 
sion in some of the papers to be set before us. 

One difficulty that has to be faced in studying the 
brightness of road-surfaces—and especially in any 
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effort to include this important factor within the 
scope of a specification—is the extraordinary diff- 
erence in appearance of a road in a wet condition, as 
compared with its aspect when dry. A road which 
is quite satisfactorily illuminated on a dry night— 
an as is ordinarily selected by viewing commit- 
tees—may appear very different after heavy rain, 
when unexpected regions of “blackness” may be 
revealed, as the point of view of the observer 
changes. In such circumstances it may well happen 
that an alteration in the position of one or two lamps 
may make all the difference between obscurity and 
comparative safety, especially where a bend in the 
yoad occurs. In this connection the impression 
caused by the lights themselves at distant bends in 
the road should be studied. Under some conditions 
they may easily mislead drivers in regard to the 
actual course of the road. Such points as these re- 
quire detailed study by the Public Lighting Engineer. 

Whilst appreciating that road surface brightness 
is a vital factor when the convenience of motor 
traffic is the main consideration I may also point out 
that on other types of roads, e.g., in the shopping 
centres of a city, or in purely residential areas with 
little traffic, different aspects may prevail. There- 
fore, in any general conclusions on street lighting 
conditions, I would like to see a combination of these 
4 outlooks, rather than exclusive reliance on 
either. 


Greater Uniformity Needed. 


I have explained that modern views of public 
lighting on the whole tends to attach less importance 
to extreme uniformity of illumination from post to 
post—a condition which may in any case be nullified 
by the behaviour of the polished roadway, and by 
the variation in its behaviour when dry and wet. 
There is, however, another form of uniformity which 
we should certainly seek to secure—namely, the 
elimination of abrupt changes such as may occur in 
passing from one road to another, or even within a 
few miles on the same road, when this is lighted by 
different authorities. These extreme divergences 
arise not only from varying intensities in the lights 
themselves, but also from the variety of positions 
assigned to them, and other departures in method. 
Four years ago a London coroner observed “ there 
are spots all over London where lighting condi- 
tions have not beenadapted to the altered cir- 
cumstances caused by the advent and rapid develop- 
ment of motor traffic.” There is still ground for 
serious criticism. The variations I have referred to 
undoubtedly constitute a contributory cause of 
accidents. They could be eliminated to a great extent 
by the general application of the British Standard 
Specification and by systematic classification of roads 
Ineach area. The specification, now in course of re- 
vision, already forms a valuable basis of classification 
of roadways. Personally, I attach great importance 
to the “ evening up” of illumination, so as to elimin- 
ale great contrasts or at least ensure that changes in 
brightness take place gradually. This is particularly 
Important in passing from a side street to a main 
street. A driver, in such circumstances, is particu- 
larly apt to be distracted by sudden changes in 
brilliancy. Admittedly, however, the “grading” of 

umination in such cases needs care; having con- 
sulted opticians and others, and received conflicting 
opinions, I have fallen back on practical tests, but 
tannot as yet suggest a definite formula. I do not 
‘onsider that a very high degree of illumination on 
certain roadways is so valuable as even medium 
wniform illumination on others. When a certain road- 
Way is very much more brightly lighted than adjacent 
ones, this seems to create a feeling of confidence and 
a In increased speed on the part of fast-moving 

Shicles; whereas a well-planned installation, giving 
medium and uniform road illumination tends to pro- 
vide greater safety, because both drivers and pedes- 
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trians are more alert. This, at least, seems to me the 
wisest method until a much higher standard of 
illumination can be made general. 


The Ministry of Transport Committee. 


Such problems as these suffice to show that the 
committee appointed last year by the Ministry of 
Transport “to examine and report what steps could 
be taken for securing more efficient and uniform 
street lighting, with particular reference to the con- 
venience and safety of traffic,’ has commenced its 
task at an opportune moment. Our Association 
was invited to give evidence before the committee, 
and was able to present some instructive data illus- 
trating the extraordinary lack of uniformity that pre- 
vails in some areas at the present time. The appoint- 
ment of this committee, to my mind, was a judicious 
step. Whilst awaiting its conclusions, we may regard 
its formation as a gratifying recognition of the 
national importance of public lighting, and its direct 
relation to the safety of the roads. 

Undoubtedly, at the present moment there is an 
urgent need for improvement in road lighting. Look- 
ing back over the period of existence of our associa- 
tion, we cannot escape the conclusion that, despite 
much patient work by public lighting engineers, and 
notwithstanding certain outstanding improvements, 
the advance in this field has not been comparable 
with that in some other fields of lighting. The lighting 
of shops and stores, for example, where a direct 
appeal to business considerations is possible, has 
developed immensely. A new standard has been 
achieved—because of the recognition that better 
lighting brings an immediate return in the form of 
increased and more rapid sales. Suggestions for ex- 
penditure on better public lighting do not usually 
meet with the same ready response. An L.C.C. 
authority last year stated that ‘“ modern engineering 
leaves no excuse for bad lighting, and where bad 
lighting exists, it means there is a fault in the policy 
of the local authority.” Bad public lighting—especi- 
ally on a main thoroughfare—is a gamble with fate. 
Every motorist and pedestrian risks a danger. Good 
and efficient public lighting can be secured if rate- 
payers will foot the bill. But no money can buy back 
the lives of those killed, nor restore to health those 
maimed as a result of inadequate lighting. Records 
at coroners’ inquests occasionally afford evidence of 
cases in which some defect in lighting has been 
blamed for a tragedy; I have already quoted remarks 
of one coroner on the subject, but who can say in 
how many other instances a failure in judgment or 
indecision on the part of a driver, due to 
inability to see clearly, or momentary dazzling by a 
glaring light, has contributed to an accident? 


A Classification of Roadways. 


What is mainly needed at the moment is a sys- 
tematic study and classification of roadways, and 
their needs in regard to Public Lighting. Road condi- 
tions are changing rapidly and continuously. Vehicu- 
lar traffic is multiplying in figures undreamed of a 
few years ago. Lighting units and installations should 
be planned to meet, not only present-day require- 
ments, but also future eventualities. Most of us could 
mention instances of roadways, the functions of 
which have completely altered even during the past 
ten years. Certain routes which a few years ago were 
regarded as merely residential, have become impor- 
tant channels for outgoing and incoming traffic. 
Arterial roads, originally constructed to relieve con- 
gestion of traffic in built-up areas, have themselves 
become thickly populated and highly congested. In 
such cases road illumination which might have been 
considered ample a few years ago, has now become 
obviously inadequate. Arterial roads, too, as I have 
shown on other occasions, present a particularly dif- 
ficult problem because they pass through the areas of 
many local authorities, each acting independently. 
and not infrequently reluctant to bear the cost of 
proper lighting of their section of roadway; some- 
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times they are quite unable to do so. Lack of funds 
is here a crucial difficulty. 


Cost—A Suggested Solution. 


In a paper given some time ago before a large body 
of municipal officers, I gave my solution. My ideas 
have not changed, and I repeat that the cost of public 
lighting, to a standard necessary to meet local re- 
quirements, should not fall solely on the local 
authority, but should be met out of a common fund 
for the purpose, to which local and county authori- 
ties should contribute, and which should be aided by 
a generous contribution from the Road Fund. 

Lighting of roadways should be an integral part 
of their construction and maintenance. Of a total of 
8,760 hours per annum during which roads can be 
used, the dark hours amount to over 4,000, approxi- 
mately 46 per cent. Bearing in mind the heavy cost 
of construction of many such thoroughfares, it is 
merely judicious expenditure to equip them with 
lighting that will enable them to be used with safety 
by night, thus relieving in part the heavy congestion 
during the day. In the interest of safety, proper light- 
ing should be made compulsory on all roads in and 
through towns, and on all main arterial roads carry- 
ing heavy traffic. 

I have already indicated the importance of plan- 
ning for the future. Public Lighting engineers regard 
as part of their normal duties the maintenance of 
existing installation, and their renovation from time 
to time by the substitution of more efficient lighting 
devices. Such “ patching up” and many minor im- 
provements by which the ratepayers benefit are 
often undertaken at little, if any, extra cost. A skil- 
ful Public Lighting engineer can save the authorities 
considerable sums in this way, and committees would 
do well to accept the assurance that retaining obsolete 
and inefficient fittings, when more up-to-date equip- 
ment can furnish more light at less cost, is false 
economy. 

But, personally, I am opposed to the patching up of 
installations that are definitely out of date, not only 
in equipment but in design. In such cases the only 
real solution is redesign in accordance with modern 
methods. In this connection I may throw out the 
suggestion that agreement on certain principles that 
should be observed in all new installations might be 
expedient. In existing installations a compromise, if 
regrettable, may sometimes be inevitable. But in the 
case of a new installation let us at least proceed on 
lines that will ensure lighting, best suited to modern 
conditions, so far as it can be determined by present 
experience. 

I am now drawing towards the close of my address. 
Enough has perhaps been said to indicate the com- 
plexity and highly technical nature of the subject of 
Public Lighting, to which additions are being made 
year by year. As an instance, I.may mention the 
illumination of traffic signals and road signs which 
now frequently fall within our scope. I would like 
to emphasise most strongly the necessity of adequate 
illumination of such signs during the period of dark- 
ness. In the daytime it is possible for an alert driver, 
in nearly every case, to see cross-roads, sharp bends, 
narrow bridges, etc.; but at night, unless roads and 
signs are properly illuminated, there is the “shadow” 
of doubt, jeaving a margin of error for the motorist 
or pedestrian to bridge in a split fraction of a 
second. Light plays an essential part in vision by 
night, and hence in the safety of the public. Those 
concerned with road safety precautions would, there- 
fore, do well to take the Public Lighting engineer in 
their area into counsel—for assuredy through his 
duties he knows, or should know, every danger spot 
on his roads. 


The Public Lighting Engineer. 


May I also emphasise—what is a point of principle 
with our Association—the expediency, in towns and 
cities of any size, of employing a thoroughly qualified 
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Public Lighting Engineer to handle the street lighting. 
Experience in some of our greatest cities has proved 
the wisdom of this step. Where the expenditure of 
public money on lighting is considerable, expert 
supervision is a whole-time job, and it is my con. 
viction that there is quickly approaching a time when 
the fully trained Public Lighting Engineer will be in 
urgent demand to a continually increasing extent, 
This has been recognised by our Association, which 
has recently appointed a committee to map out the 
courses of study for those who wish to enter the pro 
fession. I hope that tentative suggestions on this 
point will be submitted to members during my term 
of office. 

In this connection, I have been asked to say a few 
words in regard to the future of our Association 
which has reached such an interesting stage in its 
career. We are, of course, primarily a professional 
body. I hope that the number of fully qualified Public 
Lighting Engineers within our ranks will progres. 
sively increase, and that the profession of “ Public 
Lighting Engineer” will, in time to come, be more 
and more firmly established and recognised. It should 
be the task of our Association to safeguard the status 
of the Public Lighting Engineer as a public servant 
undertaking duties of great importance to the com- 
munity. In this connection many questions relating 
to the administration of Public Lighting, besides its 
technical aspects, come within our scope. Therefore, 
it will be understood that we must preserve our dis- 
tinctive position, and that we could not, consistently 
with our aims and objects, merge completely with 
any other organisation. 

But I am sure that we all recognise that Public 
Lighting, whilst primarily the care and concern of 
our members, is likewise of interest to other experts 
as well as to the community. We shall, therefore, 
gladly co-operate with other bodies in discussions on 
Public Lighting and put the special knowledge of our 
members at their disposal; and the more others will 
help us to kindle interest in Public Lighting and 
promote public appreciation of its supreme import- 
ance, the happier we shall be. 


The Lighting of London. 


Before closing, I would iike to draw attention to 
the opportunity presented at this conference of study- 
ing the lighting of London, which offers many fea- 
tures of interest. Not only will you find here some of 
the finest examples of street lighting in the country, 
but you will find represented practically every form 
of lighting as well as warning devices of the most 
modern pattern. Incidentally the method of adminis 
tration of the lighting, for which over thirty differ- 
ent authorities are responsible, is probably unique 
amongst great cities at the present time. I would 
strongly recommend every member present to make 
the tour of inspection of the “ Lights o’ London” by 
motor coach. The ground to be covered is consider 
able and has been so selected as to afford a general 
idea of the positions of the chief installations, so that 
any of specia! interest to individual members may 
be identified and noted by them for more thorough 
examination before leaving London. 


Conclusion. 


In conclusion, I should like to put on record my 
deep appreciation of the aid which the Chairmal, 
Directors, and Chief Engineer of the Tottenham and 
District Gas Company have given me. and of the 
facilities they have placed at my disposal in connet 
tion with this conference. 

I thank you all once more for the signal honouw! 
which you have conferred upon me, and which 
do my utmost to merit during my term of office. 
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Some Notes on Street Lighting Problems 
and on Directional Gas Lighting 


by DEAN CHANDLER and A. J. PRESTAGE, B.Sc. (South Metropolitan Gas Company) 


(Delivered at the Twelfth Annual Meeting and Conference of the Association of 
Public Lighting Engineers, held in London during September 9th to /2th, 1935.) 


Our original intention was to devote this paper 
exclusively to the subject of directional lighting by 
gas lamps. It has, however, been indicated that an 
enlargement of its scope would not be unwelcome. 
We appreciate this indulgence, since what we pro- 
pose to say on the subject of directional lighting by 
gas lamps is not a very long story. We have, there- 
fore, taken this opportunity to comment on one or 
two matters on the art (or is it the science?) of street 
illumination, in the hope that a lively discussion 
may follow, which is, we suppose, one of the chief 
reasons for your meeting together. 


Views of the Experts. 


Let us consider quite briefly the present position 
with regard to street lighting. 

This may be gauged to some extent by the recent 
statements of one or two recognised authorities. In 
a“ Symposium on Illumination,” Mr. C. C. Paterson 
has stated that “ the lighting of our streets and high- 
ways is passing through a period of evolution, and 
the best informed are most reluctant to be dogmatic 
about the form which the most effective street light- 
ing will ultimately take, but we are at least progres- 
sing somewhat towards understanding the right 
principles to follow.” 

Dr. Pirani (Berlin) recently commented that 
“only a few years ago it seemed to everybody that 
illuminating engineering had reached a degree of 
perfection which could hardly be surpassed. To-day 
we see that as well in the development of light 
sources as in the question of adaptations of illumina- 
tion to different visual tasks we are in the middle of 
a tumultuous evolution.” 

“Finality is not reached, nor will it be reached for 
many years” is the opinion of Mr. Mastermann, who 
thinks that “so long as there is any uncertainty and 
confusion as to the objects of street lighting, so long 
will there be various schools of thought regarding 
the proper type of street lighting to be provided.” 

r. Langlands has suggested that “the scientists 
should reserve their theories on surface brightness 
and like postulations until they have means of 
assessing and measuring their values.” Mr. Pater- 
son, however, has replied that this is precisely what 
the theorists have now achieved; “there are now 
means of assessing and measuring their values.” 

e are credibly informed that on the Continent, 
80 far as roads designed specially for fast traffic are 
concerned, the view is held by some authorities that 
the best thing to do is to provide only just sufficient 
light to indicate clearly the boundaries of the road 
in the direction of its width, the main area of the 
toad being left in comparative darkness. This may 

tight for the motorist, but what of the pedestrian? 
In this connection Mr. Walter Garner’s comment is 
interesting. His “experience as a motorist was that 
the safest road was one in which there was no light- 
Ing at all”! 

Attention of late has been directed to the 
tecently evolved theory that surface brightness is 

€ all-important element to have in mind, but it 
Would appear that at the recent International Com- 
Mission on Illumination held in Berlin, this view 


was not shared by some of the delegates who took 
part in discussions on street lighting. 

We have quoted these views in order to show that 
considerable divergence of opinion still exists 
among experts concerning the fundamentals of the 
street-lighting problem. If basic principles are still 
in the melting pot—and from the foregoing views 
one cannot escape that conclusion—then it is obvious 
the lighting engineer must rely mainly on his own 
experience and knowledge of the practice of the art 
of street lighting to get him over the stiles. 

It is to the credit of public lighting engineers that, 
with few exceptions, the lighting of highways and 
roads of our cities and towns is so satisfactory, and 
that a relatively high standard of effectiveness and 
efficiency has been maintained. Street lighting en- 
gineers have, in short, proceeded with the task with 
commendable perseverance and persistence, while 
the experts have pursued their own course, and have 
continued their analysis of principles and theories. 


The Point of View of the Citizen. 


In this country there is a consensus of opinion in 
favour of illumination of the roads on a scale suffi- 
ciently generous to enable the man in the street to 
get about town in comfort and safety, and any sys- 
tem of lighting which does this will have the 
approval of the average citizen, who will judge the 
efficiency or inefficiency of the system by that 
standard alone. This has been cogently expressed 
in a paper on “ Public Lighting by Electricity,” in 
which the author said that “if a majority of citizens 
find that they can see properly with a given instal- 
lation, then that installation is a good one, even 
though it may transgress many of the ordinarily 
accepted principles of the lighting expert; and, 
conversely, if a majority of the citizens find that they 
cannot see properly with a given installation, then 
that installation is a bad one. In other words, the 
public is the final court of appeal regarding the 
effectiveness of street lighting.” Apropos of this, we 
may remark that on a recent occasion, when a party 
of lighting experts were viewing an installation of 
modern street lighting and expressing many and 
varied opinions concerning its character and quality, 
a few onlookers expressed their opinion that the 
illumination of the road was excellent, the visibility 
good, and the lighting left nothing to be desired. The 
doctors continued to differ, and no sort of agreement 
could be reached. The matter is still being hotly dis- 

uted. In the meanwhile, the revision of old street 
ighting installations has to proceed apace. Their 
substitution by more satisfactory systems cannot be 
delayed by differences in regard to the theory of 
street lighting. 

It may be said that laymen are not competent 
judges of these matters. This is doubtless true, for 
they are scarcely in a position to analyse the effect 
of vision by direct illumination, by silhouette effect, 
and the criteria on which illuminating engineers rely 
may have little or no meaning for them. Can they, 
or can they not, see to get about in safety and com- 
fort? That is the one consideration by which they 
are guided. 

It is to be noted that modern street-lighting systems 
are nowadays often approved or rejected by their 
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visual effectiveness as judged by a committee of in- 
spection for whom demonstration lighting is provided 
by street lighting contractors. Those who have been 
present on such occasions know that the lighting of 
the street is judged by what can be seen and the 
comfort of seeing, 

It should be said in defence of the experts that they 
have certainly introduced a stream of new ideas into 
what might have become a stagnant condition of 
rule of thumb practice in the matter of street light- 
ing. We are here prompted to remark that there is 
one aspect of the problem of lighting which, appar- 
ently, has somewhat escaped the attention of scien- 
tists, although it is, in fact, one with which they are 
especially fitted to deal. 

Attention has been drawn to the fact that the 
effect of light falling on the central region 
of the retina is very different from that ex- 
perienced when it falls on the outer portion 
of the retina. Has this any bearing on street 
lighting in its relation to public safety? Un- 
doubtedly; for peripheral vision of things in motion 
or at rest is responsible for a very great part of what 
constitutes the fields of view of both driver and ped- 
estrian in our streets to-day. It appears that this 
matter of peripheral vision has been somewhat over- 
looked; indeed, one school would have us believe 
that, as drivers, our view of a street is narrowly cir- 
cumscribed and limited to foveal vision of stationary 
objects seen from a car at rest. There is no motion 
anywhere; pedestrians and driver alike are still in 
death even before the latter has commenced his 
work! What form of street lighting ensures the 
greatest degree of safety in a street peopled by living 
pedestrians, living drivers, living cats, dogs, etc. 
That is essentially the problem that awaits solution. 

Logically, it would appear that the starting point of 
discussions on the problems of lighting in relation to 
road safety is a clear understanding and knowledge 
of the characteristics of the organ of vision. Is our 
knowledge concerning this adequate and reliable? 

There is obviously a definite relationship between 
the physiological and psychological functions of see- 
ing which must surely have an important bearing 
upon street lighting problems. 

The physicist, for the most part, concentrates on 
the measurable factors of the problem and is seldom 
concerned with the subjective aspects of the matter. 
The correlation of visual sensations and the physical 
stimuli which produce them is of importance. 

The illumination of a street is one part of the 
problem—the normal reactions and behaviour of in- 
dividuals to the system of lighting are not less im- 
portant. 

We should like to advert to yet another 
matter which does not appear to have _ re- 
ceived full discussion, namely, the colour of light 
that should be regarded as ideal in streets. In this 
connection it is of interest to recall that Dr. Hugo 
Kriss, of Hamburg, in answer to a questionnaire on 
a Proposed Standard Specification for Street Light- 
ing, stated that “ as regards colour, an approximation 
to the quality of light yielded by a white cloudy sky 
should be aimed at.” 


The Practical Aspect. 


Street lighting appliances are now available in 
such variety that it is possible for the experienced 
lighting engineer to plan and produce satisfactory 
street lighting schemes suitable for any out-door con- 
ditions provided no serious financial handicap is 
imposed; that is the real crux of the problem. The 
planning of a scheme of street lighting is in reality 
a straightforward matter, provided sufficient light is 
allowed and certain well established rules are fol- 
lowed. In the matter of planning, the street lighting 
engineer’s task is not so onerous as might be 
imagined. The data now available in textbooks and 
the technical press, and the existence of a wide 
range of lamp and lamp-gear manufacturers’ cata- 
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logues containing, in detail, information on all ¢ 

of lighting equipment—total flux, character of the 
light distribution and the like—provide all the 
material needed in the planning of street lighting 
schemes. One other thing is, of course, necess 
practical knowledge of the art of street lighting. 1 
the problem seems to be difficult this probably arises 
from the fact that all manner of extraneous consider. 
ations are apt to be introduced causing it to appear 
involved, abstruse and complex. Mr. Paterson has 
ort rt We should not be hypnotised by its complica. 
ions.’ 

It is probable there would be no problem of 
public lighting did not considerations of cost enter 
into the matter. It is to be regretted that reasonable 
expenditure of public money to provide adequate 
street illumination has been and, in certain quarters 
is still, considered to be unnecessary extravagance. 
This, however, is no new phase of the matter. About 
half a century ago Mr. William Sugg in a paper on 
“Public Lighting” said that, “The public impera. 
tively demanded improved street lighting, but the 
action of the local authorities in many places had 
been to decrease the light while the increase in night 
traffic had gone on from year to year.” 

It will not be inappropriate to emphasise the fact 
that the first essential requirement for satisfactory 
road illumination is the provision of sufficient lum- 
inous flux per unit area of road. Parsimony in this 
matter is false economy, and can only lead to disap- 
pointment in the matter of satisfactory street light- 
ing. 

Next in order of importance is the character of the 
curves of polar distribution of the light from the 
source, for it is this which will largely determine the 
character and quality of the lighting of the road. 


There are, of course, other factors which enter into | 


the problem such as the height and distribution of 
the lamp-posts and their disposition along the road. 
But knowledge of the character of the polar distri- 
bution of the light from the source will enable all 
other particulars referring to the lighting system to 
be calculated. We may now summarise the essential 
requirements for planning a street lighting installa 
tion. 


Essential Requirements. 


1. A suitable light source of adequate total 
luminous flux for any given set of conditions, 
A light source of low intrinsic brilliance; 
The distribution of light from the source to 
be of a character which will give as far a 
possible uniform illumination between 
lamps. This, by some experts, is not con- 
sidered a desideratum. 
4. The complete light unit (lantern and light 
source) to be capable of easy maintenance, 
5. Reflecting and refracting attachments to be 
fool-proof, and as far as possible resistant t0 
unfavourable external conditions. 


go be 


Directional Lighting. 


But to turn to the more practical matters of 
directional lighting by gas lamps. By reflection, I 
fraction, or diffusion, it is possible to control the 
direction of the light from any source. The so-call 
directional devices for street lamps which were It 
troduced just after the war were, for the most patt 
simple in character. They consisted of pieces 0 
polished metal bent to some suitable shape, or pieces 
of mirror glass set in a metal frame. These were 
attached to or placed in the lantern in such a Way 
as to produce the appearance of a greater numbel 
of light sources in the lamp than was actually the 
case. It was a natural development to improve the 
reflectors by making their surfaces irregular in ordet 
to disperse the light to better effect. It is ossible 
that the introduction and subsequent deve opment 
of the many forms of mirror reflectors which have 
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Fig. 1. Original Diagram of Skelton’s Catoptric Lamp. 


been so much in evidence in recent years were but 
the attempts by lamp manufacturers and lighting 
engineers to improve the lighting of the streets with- 
out having to increase the annual expenditure for gas 
or electricity which the addition of more lamps would 
have incurred. This may have been the reason why 
Mr. Skelton introduced in 1878 his “ Catoptric” gas 
lamp which was designed to obtain better lighting 
of the road by the flat flame gas burner which was 
then in use. Demonstrating his invention to a num- 
ber of gas engineers, Mr. Skelton said that “ The light 
radiating upwards is no longer wasted, neither is it 
concentrated below or close to the lamp, but is other- 
wise dispersed or concentrated as may be required 
along the usual dark interval between the lamps.” 
Verily, there is no new thing under the sun. The 
Catoptric gas lamp, Fig. I. was first used on Waterioo 
Bridge, and, according to the Press of the time, it had 
the effect of making the pavement appear a con- 
tinuous ribbon of light. 


Simple Re-Direction Attachments. 


In this brief review we cannot consider in detail 
the numerous so-called directive mirror attachments 
and fittings to street lamps which are to be seen in 
variety from Land’s End to John o’ Groats. Of some 
of these “ gadgets” it must be said that they are 
anything but satisfactory, and in some instances they 
appear to serve little, if any, useful purpose. They 
are certainly not ornamental. Mr. Langlands re- 
omg referred to “the craze for directional fittings 
and focussing,” and said “that a certain amount of 
directional lighting is undoubtedly good, but, in 
every-day practice, the need for adjustment, and 
careful adjustment at that, to ensure correct focuss- 
ing, raises difficulties. When a man is sent out on a 
tower ladder to do his cleaning he may easily send 
these devices awry, and the last state of that light 
May be very bad.” One does not disparage the use 
of correctly designed reflecting and refracting de- 
Vices to redirect some of the light to better advan- 
tage. In fact, there is much to be said for their use, 

ut they must be fool-proof in use and capable of 


withstanding the more or less rough usage of “‘ main- 
tenance.” They should also be weatherproof. One 
might add that the use of directional devices with a 
view to focussing sharply the light on the so-called 
B.S.I. test point, is apt to have unfortunate results. 
In our view indeed, the adoption of minimum illu- 
mination at the darkest point of the street as the main 
criterion of lighting conditions, has little to commend 
it. 

We now propose to indicate briefly the more re- 
cent trend of development of directional lighting by 
gas lamps and to show that development is now 
along satisfactory lines. 


Some Modern Directional Street Lighting Systems. 

The provision of special means for directional light- 
ing to increase mid-span 1ilumination and to reduce 
the diversity factor has occupied, and is still occupy- 
ing, the attention of lighting engineers and lamp 
manufacturers, and, as a result of their co-ordinated 
effort, considerable progress has been made in the 
design and construction of lighting units to give 
almost any desired effect. 

For simplicity, we may conveniently classify 
“directional ” gas lamps under the following heads:— 

1. Lamps which embody in their construction 
specular reflectors of polished metal or 
silvered glass; 

2. Lamps which are provided with prismatic 
glass for re-directing the light from the 
source. The initial difficulties experienced by 
the breakage of prismatic refractors by heat 
have been overcome; 

3. Lamps which embody in their construction 
reflectors and refracting equipment; 

4. Lamps which are equipped with special glass 
globes which are not prismatic; 

5. Lamps in which the directional device is in- 
corporated in the source itself. 


Lamps representative of each class are now 
described with their respective curves. 
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CANDLES 
1000 2000 3000 


Fig. 2." View of a typical lamp of Class | having a straight 
row of 12 mantles and three pairs of glass mirrors, with Dis- 
tribution Curve. (Gas Rate, 0.14 therms/hour.) 
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Fig. 3. H.P. Lamp in Class 1, with Distribution Curve (Gas 
Rate 0.14 therms/hour). 
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Class 1. 


A typical lamp from Class 1 is that shown in Fig. 2 
the essentials of which are a straight row of twelve 
mantles and three pairs of glass mirrors. The reflec. 
tors are adjustable and the body of the lamp is of 
novel design, as can be seen in this figure, which 
illustrates the 12-light No. 2 model. In Fig. 3 is shown 
another lamp of this class with its distribution curve, 
In this lamp the light from the mantle is redirected 
by external reflectors. 


CANDLES 
200, 400 1000 _1200 


Fig. 4. Class 2 lamp, having cluster of six No. 2 mantles, 
with Distribution Curve (Gas rate 0.06] therms/hour). 


Class 2 


A representative of Class 2 is shown in the next 
illustration, the light source of which is a cluster of 
six No. 2 mantles, whose light is redistributed by 4 
prismatic glass band and separate dish refractor. The 
complete lamp and the resultant distribution of the 
light are shown in Fig. 4. The elegant form of lamp 
seen in Fig. 5 with its distribution curve, also con- 
forms with classification 2. 
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CANDLES 
230, 500 750 1000 1250 1500 1750 


Fig. 5. An elegant form of lamp, also in Class 2, with 
Distribution Curve (Gas rate 0.081 therms/hour). 


Class 3. 

Our next example is a lamp in which both a 
reflector and a refractor are used to obtain an efficient 
distribution, and it therefore falls in Class 3. A photo- 
graph of the lamp and its axial distribution of light 
are shown in Fig. 6. 


Class 4. 


_The method of obtaining a desirable distribution of 

light from a source in the lamps of Class 4 is one open 
to question, from the point of view of efficiency. An 
example of this class is afforded by a type of lamp 
of Continental make, in which absorption of light 
with some diffusion is effected in the region where 
the light is too intense. Fig. 7 clearly shows the 
nature of the globe and the general appearance of 
the lamp indicates that it possesses the important 
quality of simplicity, there being complete absence 
of adjustable components. 

The cylindrical mantle is the light source in every 
type of lamp already mentioned, and the only direc- 
tional effects obtained without the aid of refractors 
and reflectors with this source are by disposing the 
mantles in some form of alignment. 


The Effect of the Shape of the Mantle on the 
Distribution of Luminous Energy. 


We now propose to describe in some detail a recent 
development of the system of high-pressure gas light- 
Ing, particularly with regard to a more scientific 
direction of the light from the source. It is generally 

Own, at least to those connected with the gas in- 
dustry, that the South Metropolitan Gas Company has 
jm recent years favoured the use of so-called high- 
Pressure gas lamps for the illumination of the main 
Toads of South London. 

rience with the system (which is now in use 
over forty-two miles of main roads) indicated that 


some of the light from the cylindrical mantle could 
be redirected with considerable advantage to the illu- 
mination of the road. A natural and logical develop- 
ment is to modify the existing shape of the light 
source, so that a greater proportion of the light should 
be in the desired direction. 


A New Form of Gas Lamp. 
In the design of the lamps to be described (to which 
the distinctive name “ Supervia” has been attached) 
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Fig. 6. A lamp utilising both Refractor and Reflector (Class 3). 
(Gas rate 0.100 therms/hour.) 


it has been borne in mind that the simplest method 
of obtaining a naturally asymmetrical directional and 
economical effect from a light source is to shape the 
source in such a manner that the maximum luminous 
area is presented towards the region requiring the 
maximum intensity of illumination. It is clear that, 
in order to use effectively the light from a single 
source for road illumination, the maximum area of 
the mantle must face up and down the road, while 
the minimum is presented towards the sides. 

For a single source of light to give uniform road- 
surface illumination when centrally disposed over a 
straight road, it can easily be shown that the polar 
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Fig. 7. A lamp of Continental make in Class 4, 
with Distribution Curve. 


curve of the distribution in a vertical plane parallel 
to the road is represented by the equation 
=Eh’ sec.’@ 
where:—I = Candle power at angle @ with vertical. 
h = Height of source above road. 
E = Horizontal illumination on road. 


4000 3500 3000 2500 2000 1500 1000 500 500 1000 1500 2000 2500 3000 3500 4000 


30 S&S 6 7% 9 75 60 45 30 


Fig. 8. Calculated Distribution Curve to give a uniform hori- 
zontal illumination of 0.16 foot-candles with source suspended 
' feet above road. 


It is evident from the graph of this equation, snown 
in Fig. 8 that, owing to the rapid change of intensity 
with angle, the adjustment and disposition of a sys- 
tem of sources with this characteristic would be so 
critical, that the slightest inaccuracy would produce 
a disastrous result on the uniformity of illumination. 
The theoretically best distribution must, therefore, 
be tempered with the demands of practice. A com- 
promise has been effected in these high- and low- 
pressure lamps of the new type, in the design of which 
are incorporated efficient, directional illuminating 
characteristics with the minimum of maintenance 
difficulties. 


The “ Supervia” High Pressure Lamp. 

The fundamental principle stated above has been 
made the basis for the lamp design, a design which has 
necessitated the production of a special rectangular 
mantle which is used as the asymmetrical light 
source. Fig. 9 is a photograph of the larger 
of the two standard H.P. lamps. In it the 
rectangular mantle, the fabric of which is supported 
by a nichrome wire frame, can be seen held just 
below the superheater, which is made of a special 
heat-resisting 

The mantle is clamped to the burner by two wing 
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nuts and is heated by the flame issuing from the 
rectangular nozzle of dimensions 1-16 in. x 4 in. The 
mantle dimensions are such that the fabric 
occupies the hottest part of the highly aerated 
flame, thus ensuring maximum luminous efficiency, 
While the directional effect of the bare mantle is a 


Fig. 9. A general view of the new “Supervia” H.P. Lamp, 
showing special slot burner ana rectangular mantle. 
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w 0: °S ia” H.P. Lamp, complete with Distribution 
(full). “(Gas Rate 0.107 Also Distribution 
Curve of Non-Directional H.P. Lamp (broken). (Gas Rate 

0.121 therms/hour.) 
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great advance on that afforded by the conventional, 
cylindrical mantle, the desired distribution is not 
fully obtained. In Fig. 10 the refractor dish used to 
accomplish the final re-direction is seen. This is sup- 
ported by a chromium-plated frame, which positively 
ensures the correct position of the dish relative to 
the mantle. The complete burner is surrounded by 
a clear glass globe, which protects the unit from the 
weather. 

For centrally suspended lamps the refractor is of 
symmetrical design and the lamp is placed with the 
mantle presenting its maximum area up and down 
the road. In this position the light distribution in a 
vertical plane parallel to the road-!ength is as shown 
in Fig. 10, with the corresponding distribution 
from a cylindrical mantle. Light, which in the latter 
case was directed towards the side of, and beyond, 
the road, is in the former case directed on to the road 
surface. 


ip 


wai 


Fig. Ila. Isocandle diagram of ‘‘Supervia"’ No. | 
H.P. Lamp. (Gas Rate 0.107 therms/hour.) 


Figs. 1la and 11b show the iso-candle diagrams 
of “Supervia ” and cylindrical mantle lamps. 


Fig. I 1b. 
H.P. Lamp, (Gas Rate 0.121 therms/hour.) 


Isocandle diagram of Non-Directional 
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Road Surface Test Results with 
High Pressure Lamps. 

In Figs. 12a and 12b are given results of tests 
of horizontal illumination on the road in South- 
street, Greenwich, with (a) H.P. Supervia lamps, 
(b) H.P. cylindrical mantle lamps. In each system 


152-4* 


xX x x x 
0-88 25 22 26 0-89 
x x x x 
125 27 25 64 
x x x 
rg 
0:88 265 087 
x x 4 x x 
Oo 


Fig. 12a. Horizontal Illumination Measurements South Street, 
Greenwich, lighted by “Supervia’’ No. | H.P. Lamps (Diver- 
sity Coefficient 8.6 : 1). 
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Fig. 12b. Horizontal Illumination Measurements South Street, 
Greenwich, lighted by non-directional H.P. Lamps. (Diversity 
Coefficient 20.5 : 1.) 


the lamps are mounted in identical positions, and the 
rates of gas supply are the same. The diversity factor 
in the case of (a) was 8.6, and in (b) it was 20.5. The 
use of the new lamps effected a marked improvement 
in the uniformity of the illumination, which is clearly 
depicted by the widening of the contour lines of 
equal intensity in the corresponding isolux diagrams, 
Figs. 13a and 13b. It will also be seen that the 
minimum intensity of illumination is increased 
threefold by the redistribution. Sinusoidal projec- 
tions of the intensity distribution and the road 
boundaries show that there is a twenty-five per cent. 
increase in the quantity of light falling on the road 
surface in the case of the new type of lamp as com- 
pared with that from lamps using the cylindrical 
mantle. 


The Low Pressure Lamp. 


The low pressure lamp has been developed on the 
same principle of maximum luminous surface to be 
presented to the direction requiring maximum inten- 
sity. The rectangular mantle in these lamps is 
heated by the flame issuing from a rectangular 
slot in a refractory nozzle. Refracting dishes are 
used with the single mantle type lamps in order to 
obtain the required distribution. 
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Fig. 13a. 


Isolux Curves of Horizontal Illumination South 


Fig. 15a. Horizontal Illumination Measurements of road lighted 


Street, Greenwich, 


lighted by Supervia”” No 
(Mounting Height 20 ft.) 


1 H.P. Lamps. 


152-4" 
Fig. 13b. _Isolux lines of Horizontal Illumination South Street, 
Greenwich, lighted by non-directicnal H.P. Lamps. (Mounting 
Height 20 ft.) 
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Fig. 14 shows the “G” type of L.P. lamp com- 
plete with its axial distribution curve and the corre- 
sponding curve of a 2-lt. No. 2 non-directional lamp. 


by “Supervia” “‘G” type L.P. Lamps (Diversity Coefficient 23.6: 1): 
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Fig. 15b. Horizontal Illumination Measurements of road lighted 
by non-directional L.P. Lamps. (Diversity Coefficient 112: |.) 
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Fig 14. “ type L.P. Lamp with strip mantle 
. (Gas Rate 0.021 therms/hour). Distribution Curves (full) in 
comparison with of similar consumption 
roken). 
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Fig. I6a. Isolux lines of Horizontal Illumination of road 
lighted by “‘Supervia” ‘““G” type L.P. lamps. (Mounting Height 15 ft.) 
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Fig. 16b. Isolux lines of Horizontal Illumination of road lighted 
by non-directional L.P. Lamps. (Mounting Height 15 ft. 
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Road Surface Test Results with Low Pressure Lamps. 


Figs. 15a and 15b show actual horizontal illu 
mination measurements made in a residential roa 
lit by (a) the “G” “ ig, apes ” lamps and (b) by the 
non-directional lamps. The spacing and height in the 
two tests shown were identical and the gas rate 
each tye of lamp was the same. The advantageous 
redistribution of the light is evident from the isolux 
diagrams, Figs 16a and 16b. 

A more uniform illumination is obtained with the 
“Supervia” lighting, as is shown by its diversity 
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factor of 22.6, as compared with 112 obtained with 
the non-directional rit i The minimum has been in- 
creased nearly fourfold, thus bringing the unclassi- 
fied illumination into class “ G.” 


Fig. 17a. | Azimuthal distribution curve 15° below horizontal 
effected by an axial dish refractor with a rectangular mantle. 


Fig. 17b. | Azimuthal distribution curve 15° below horizontal 
effected by a non-axial dish refractor with a rectangular mantle. 


With side-suspended lamps, as used in this case, 
a non-axial, asymmetric refractor is used which has 
the effect of displacing the symmetrical distribution 
“en bloc” 15° towards the road, as shown in Figs. 
17a and 17b. 


The Multiple-Mantle Low Pressure Lamp. 


For thoroughfares requiring more brilliant illu- 
mination by means of L.P. gas, more powerful units 
of the new lamps, which possess equally effective 
illuminating properties, are available. 
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Fig. 18. “Supervia” ““E” type L.P. Lamp with distribution 

curve (full) (Gas Rate 0.111 therms/hour). Also distribution 

curve (broken) for ares ad (Gas Rate 0.112 therms 
our). 


In Fig. 18 a multiple mantle “Supervia E.” type 
lamp is shown, with its axial distribution curve and 
the corresponding curve of an 8-lt. No. 2 non-direc- 
tional lamp. For comparison of actual performance 
of the lamps, test measurements on a main road lit 
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by these lamps, mounted at the same height on the 
same poles and consuming gas at the same rate, are 
given in detail in Figs. 19a and 19b, which are 
also represented pictorially in Figs. 20a and 20b. 
The directional lamp results in (a) show the diversity 
factor by this lighting to be 4.1, while in the case 
of the non-directional lamps (b) this factor is 31. 
It will be seen that the minimum intensity of illu- 
mination has been increased nearly four times by the 
substitution of the directional lamps. 

The uniformity of road illumination, as illustrated 
by the photographs shown of important thorough- 
fares at night lit by installations of “Supervia” 
lamps, bear out the photometric test results. 
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Fig. 19a. _ Horizontal Illumination measurement of road lighted 


by “ Supervia” ““E” type L.P. lamps. (Diversity coefficient 4.1: 1). 
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Fig. 19b. Horizontal Illumination measurements of road lighted 
by non-directional L.P. lamps (Diversity coefficient 31 : 1.) 
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Fig. 20a. Isolux lines of Horizontal Illumination on road lighted 
by “Supervia” “E" type L.P. lamps (Mounting Height 20 ft.) 
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Fig. 20b. Isolux lines of Horizontal Illumination on road lighted 
by non-directional L.P. lamps (Mounting Height 20 ft.). 
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It has been remembered throughout the design- 
ing of these lamps that, important as is the attain- 
ment of good directional characteristics, their 
correct application is equally vital. This is 
a condition that can only be ensured by mak- 
ing the units as simple as possible, with adjustments 
which are not ultra-sensitive. In the hands of the 
maintenance staff the practicability of the lamps has 
been proved; indeed, as can be judged from the de- 
tails given and photographs shown, they call for no 
more maintenance than that required ee lamps of 
a simple non-directional type. 


Fig. 21. Installation of ‘ Supervia” Lamps at 
Brixton Hill, S.W. 
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Fig. 22. _Installation of “Supervia” Lamps at 
South Street, Greenwich, S.E. 
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DISCUSSION 


Dr. S. ENGLIsH (London) remarked that this paper 
extended and amplified, so far as gas street lighting 
was concerned, the paper which he had read at Aber- 
deen last year. On that occasion he referred to the 
possibility of making prismatic heat-resisting glass 
sufficiently durable to withstand high-pressure gas. 
He had also stated that to have obtained glass suffi- 
ciently heat-resisting to stand up to ordinary pres- 
sure gas was an achievement, and that he was some- 
what doubtful of further progress. It was therefore 
a matter of some surprise to him when Mr. Chandler 
had showed him his new high-pressure lamp glass, 
which was standing up without any trouble at all. 

Continuing, Dr. English congratulated the authors 
upon the remarkable advance that had been made 
in gas street lighting by the adoption of the pecu- 
liarly shaped strip mantle. It would be interesting 
to know in that connection whether that particular 
shape gave better street lighting distribution than 
the ordinary inverted cylindrical mantle; it seemed 
to him quite likely that that strip mantle would 
probably give a somewhat better distribution than a 
number of small mantles arranged in linear forma- 
tion, but he would like to know whether the strip 
mantle gave a sufficiently improved distribution to 
justify its use, oe in mind that the strip mantle 
was probably more fragile than the small indirect 
mantles. 


Mr. C. Harper (Assistant Borough Engineer, Bark- 
ing) referred to the statement in the paper attributed 
to Mr. Walter Garner that, “His experience as a 
motorist was that the safest road was one. in which 
there was no lighting at all! ”, and said presumably 
the exclamation mark was intended to express sur- 
prise, but he himself was surprised at the surprise 
because he entirely agreed with that statement. If 


he were behind really good head-lamps he felt com- 
petent to tackle anything that might arise. 

Referring to the comment in the paper on peri- 
pheral vision, he suggested that this did not tell the 
whole story, because it did not make any reference 
to the extreme rapidity with which the human eye 
could change its direction of vision. Further, the 
comments in the paper on this subject left out 
another important factor, namely, the question of 
retention of visual impression. Theoretically, it 
might be assumed that if one were looking at a post- 
card only a small central area would be clear and 
the rest a blur. But actually, owing to the rapidity 
of movement of the eye the whole postcard appeared 
clear to the observer. 


Mr.C.H. Woopwarp (Bournemouth), remarked that 
in the Supervia lamp, “all eggs were in one basket.” 
With a number of small mantles, if one mantle hap- 
pened to go only a small percentage of the total light 
was lost, whereas in the case of the Supervia lamp 
there was apparently a total loss of light if the one 
mantle failed. Therefore, he asked for the authors’ 
views on the question of reliability of the new lamp 
from this point of view. 

Speaking from the point of view of the motorist, 
and the question of foveal and peripheral vision, Mr. 
Woodward said the angle of actual vision was in the 
region of 160°. Without enlarging upon the ques 
tion of blurring outside the foveal area, he might 
draw the attention of motorists to a particular mattel. 
When meeting cross roads there was the choice of 
two things, either to look to the left first and then 
the right, or vice versa. Personally, he preferred, if 
taking cross roads, to go slowly, and instead of look- 
ing either to the right or the left to make use 2 
marginal vision to act as a scout to warn him whi 
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way actually to look. That was really the whole 
process of vision both by day and by night, although 
we might not be conscious of it. The area of foveal 
yision was so small that unconsciously we made use 
of peripheral vision as a form of scout which was 
sent out in order to give a warning which way to 
direct the acute vision. 

Commenting upon the recommendation in the 
Highway Code that drivers should drive within the 
capacity of their braking accommodation, Mr. Wood- 
ward expressed the hope that he would eventually 
find another recommendation in the Highway Code 
that a driver should not drive beyond the accom- 
modation of visibility. There were many occasions 
in which a driver ran into a spot where there was 
practically no visibility, and speed should be re- 
duced considerably. In his own experience there had 
been times when he had been very thankful he was 
going slow in such circumstances because there had 
been cyclists in his way whom he had not seen. 


Mr. G. H. WiLson (Research Laboratories, General 
Electric Company) said that he himself had inspected 
a number of installations, using the new gas units 
described in the paper, and had found many of them 
to be excellent—although from the iso-foot-candle 
diagrams given in the paper, it was not possible to 
judge installations. At the same time, he thought, 
their excellence he had observed was not due to 
compliance with the essential requirement No. 3, 
given in the paper, which stated that the units should 
give as far as possible uniform illumination between 
the lamps. The authors also stated that the provision 
of special means for directing the lighting to increase 
mid-span illumination and to reduce diversity factor 
was occupying the attention of lighting engineers, and 
in another part of the paper remarked that the use of 
directioned devices with a view to focussing sharply 
the light on the so-called B.S.I. test point was apt to 
have unfortunate results. He would like to have 
some explanation from the authors why doing the 
one thing was apt to have unfortunate results, and 
doing the other, which seemed very similar, was an 
essential requirement. Personally, he did not think 
the authors had carried their analysis quite to the 
final conclusion. He believed that an ordinary ob- 
server did not want to see uniform illumination, but 
what was commonly called uniform lighting, or ex- 
pressing it more technically, uniform brightness of 
the area that was seen. Perhaps that was what the 
authors meant, although they did not express it in 
that way in the paper. He felt convinced that if the 
authors were able to obtain the theoretical curve 
shown in Fig. 8 with a lantern which was erected at 
normal heights and normal spacings they would 
produce an installation which would satisfy nobody. 
On account of the variations in road surface it would 
not be possible to obtain uniform lighting with a 
polar curve of that type, although it would be pos- 
sible if the ground were snow covered. Under 
normal conditions, however, it would inevitably 
produce light and dark areas. 

Finally, Mr. Wilson put in a plea for some standard 
convention with regard to the viewpoint from which 
photographs of street lighting were taken, and sug- 
gested that the camera should be placed about 10 ft. 
from the near-side of the curb and about 5 ft. high, 
which, he said, represented the normal position of 
the driver of a vehicle. 


Mr. J. I. Bernarp (British Electrical Development 

sociation) said there was some danger in taking, 
as the paper seemed inclined to do, the viewpoint 
of the ordinary citizen as being the all-important one. 

he ordinary pedestrian was often inclined to judge 
a lighting installation by looking at the lamp and 
observing its brightness. After all, it was the sur- 
face brightness of the road and the background which 
Was all-important, and the best judge of this surely 
was the driver of a fast-moving vehicle. It could 
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safely be said that most street lighting installations 
enabled the pedestrian to find his way about the 
roads easily, but the more competent critic was surely 
the driver of a motor vehicle whose judgment must 
be based on the visibility and the ease with which 
he could distinguish objects on the road. Whilst 
agreeing with the authors’ first essential require- 
ment, and stating that unless there was sufficient 
total flux from the light sources it would be impos- 
sible to get satisfactory illumination no matter what 
gadgets or arrangements were in the lantern, Mr. 
Bernard, referring to the second essential require- 
ment of low intrinsic brilliance, said this depended 
on whether the source was screened or not. When 
there was a refractor between the source and the 
observer, then surely it was the beam candle-power 
which determined the glare, and even when there 
was no refractor it must be borne in mind that in 
the ordinary view in a busy street there were pro- 
bably many other light sources of high intrinsic 
brilliance over which the public lighting engineer 
had no control. The third requirement as to uniform 
illumination was, as the authors stated, open to dis- 
pute, and what really mattered, as Mr. Wilson had 
said, was that there should be uniform brightness on 
the road surface and pavement, because only in that 
way could uniform visibility be obtained. With re- 
gard to the fourth and fifth requirements relating to 
ease of maintenance of lanterns and light sources, 
there might be some doubts as to the possibility of 
maintaining the flat mantle in good condition easily. 

Finally, Mr. Bernard agreed with the authors that 
cost was the crux of the whole question of street 
lighting, and mentioned that in America where, dur- 
ing the depression in recent years, some towns had 
decided to reduce the expenditure on public lighting, 
statistics had shown that the saving so made was 
far more than counterbalanced by the increased 
traffic accidents which had occurred. In other words, 
the community had to pay more in accident risks 
than had been saved in the reduced cost of street 
lighting. This was a very important matter, having 
regard to the increased traffic risks now existing in 
this country, and should have a great influence upon 
local authorities in their street lighting policy. 


Mr. F. C. Smit (Research Laboratories, Gas, Light 
and Coke Company) spoke of the immense amount of 
work which the authors and their colleagues had put 
into the production of the new lamp, and of the great 
amount of research that had been involved in getting 
the physics of the burner right. Commenting on what 
had been said as to expressing illumination to the 
second place of decimals, Mr. Smith remarked that 
although this might be foolish, generally speaking, it 
had to be remembered that the second place of 
decimals might represent 10 per cent., and some- 
times contracts turned on a difference of 10 per 
cent. Continuing, he said he would not enter into 
the controversies of road brightness and road illu- 
mination; there were people who believed road 
brightness was the right thing, and those who be- 
lieved illumination was the right thing, but a point 
which the authors had not mentioned was that the 
Supervia lamp enabled both schools of thought to be 
satisfied. By a simple movement of the refractor it 
was possible to throw a beam up to about 10° 
below the horizontal, and it was also possible to get 
a high intensity at 75° or 70°. If the muni- 
cipal engineer had a road surface which demanded 
road brightness, he could have it. On the other hand, 
if he wished to pass the B.S.I. test point the lamp 
also enabled this to be done. Its flexibility was a real 
advantage at a time when those concerned with street 
lighting were a little uncertain as to which way the 
tendency would develop. A further real advantage 
of this lamp was the ability to reduce the pressure 
so as to lower the intensity, and, of course, effect a 
corresponding saving. There were many installa- 
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tions in which a number of lamps were put out at 
midnight which, of course, completely altered the 
lighting plan of the illuminating engineer, but the 
ability with the Supervia lamp to reduce the candle- 
power by a reduction of pressure and to keep all the 
lamps alight was an immense advantage. From the 
point of view of the gas industry he regarded this 
lamp as making lighting hisiory. 

Mr. J. F. CoLguHowun (Sheffield) said he could not 
quite understand the statement in the paper “In 
our view, indeed, the adoption of minimum illumina- 
tion at the darkest point of the street as the main 
criterion of lighting conditions has little to commend 
it.” That was hardly a fair statement, because the 
test point illumination had no right to be termed the 
main consideration. If any of the other regulations 
of the specification, such as mounting height, spac- 
ing, etc., were broken, then they departed from the 
specification just as much as if they had fallen short 
of any desired illumination of the test point. Mr. 
Colquhoun also pointed out that in Fig. 13a the 
minimum illumination was 0.22, and this was raised 
from 0.072 in Fig. 13b. Would the authors say whether 
the disability by so raising the minimum illumination 
had or had not been increased? If it had not been 
increased, he would like to know why the authors 
went to the trouble of raising the minimum illumina- 
tion. The point was that on the one hand the authors 
criticised minimum illumination and, on the other 
hand, exercised considerable ingenuity in raising it. 


Mr. D. G. SanpEman (Edinburgh) expressed his in- 
terest in the new lamp. A point of criticism about it, 
however, was that from the curves it gave only about 
2,000 candle-power at the horizontal and the maxi- 
mum brightness at 15°. Was this 15° arrived at 
from theoretical considerations, or had the authors 
found that this gave the best results? In conclusion, 
Mr. Sandeman mentioned the case of a road in Edin- 
burgh which was lighted on one side with lamps 
spaced at a distance of sixty yards, the road being 
about 120 feet wide. Highly directive fittings which 
were capable of adjustment were used. According to 
the maker’s instructions, the beams were adjusted to 
15° below the horizontal, but it was found by raising 
the beam to about 5° below the horizontal very 
much improved results were obtained, and the Com- 
mittee had refused to sanction any alteration in the 
installation having seen this improved result. 


Mr. J. M. WaLpram (Research Laboratories, General 
Electric Company), commenting on the different dis- 
tributions shown in the curves in the paper, said 
these could be divided into different types, and no 
doubt the authors had arrived at some conclusions as 
to which type gave the better results. Mr. Sandeman 
had just given an example of what could be done by 
an apparentiy small change in distribution, and he 
himself had been concerned with an installation in 
which by raising the peak of distribution from 15° 
below the horizontal to 5° below the horizontal it 
had been — to halve the illumination and 
double the brightness on the road. 


Mr. CHANDLER, replying first to the point raised by 
Dr. English as to the comparison between the strip 
mantle and multiple mantles in linear form, said a 
comparison had been made of the Supervia lamp and 
a lamp with four mantles in linear formation. The 
energy input in both cases was precisely the same 
and the area of the fabric was identical. A photo- 
metric test showed that the increase in light from 
the strip mantle was 60 per cent., as compared with 
the other type. The guestion of glare was an ever- 
recurring one and had been discussed ad nauseam 
like so many other matters in connection with public 
lighting. He suggested that those who availed them- 
selves of the opportunity of seeing the installation in 
the Blackfriars-road, would be able to form their 
own judgment as to whether the brightness was ex- 
cessive or not. He himself had found that it was 
possible to stare at one of the Supervia lamps for 
ten minutes with the beam fifteen degrees below the 
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horizontal, and then to drop a coin and be able to 
see it quite easily. ; 

In reply to Mr. Harper on the question of vision, 
Mr. Chandler said this question had been raised 
because there was such a thing known as the fixation 
of vision. It was a remarkable thing to what extent 
the vision of the eye varied with human beings. He 
had been told that 40 per cent. of people sultfered 
from a disability in this regard; for example, when 
driving a car the vision generally was fixed at some 
point in front and did not wander all over the place. 
That was one of the points they had in mind in 
speaking of peripheral vision. With regard to the 
strength of mantles, experience had shown that the 
strip mantle was stronger than the multiple mantles 
owing to the method of attachment. So far, at any 
rate, there had been no trouble from this cause. The 
question of the projection of the beam on to the test 
point, mentioned by Mr. Wilson, could be argued 
about in an interminable manner. He agreed with 
Mr. Wilson that some standard should be fixed for 
photographic work in connection with public light- 
ing because of the extraordinary effects that could be 
produced in the absence of any standard. As to 
curves 13a and 13b, he assured Mr. Colquhoun that 
the illumination in 13a was a very large improve- 
ment as compared with 13b. Replying to Mr. Sande- 
man, it was stated that the maximum beam of fifteen 
degrees below the horizontal had been decided upon 
as in all the determinations and observations re- 
corded in the paper there was a spacing distance of 
150 ft., and a height of 22 ft.; fifteen degrees had 
been determined as the correct angle for the distribu- 
tion of light in the main beam. Whilst thanking Mr. 
Smith for his kind remarks, Mr. Chandler said he 
was bound to say in reply that the work being done 
at Watson House by Mr. Smith and his colleagues 
was such as would lead the gas industry into wider 
fields in the future. There was collaboration 
between the two large London gas companies and 
the work being done by them should be extremely 
helpful to the gas industry in the future. 


Street Lighting and Traffic Problems 


When proposing the toast of “ The Association of 
Public Lighting Engineers” at the luncheon on 
September 10, Sir Henry Maybury recalled that the 
subjects of road traffic, road safety, and street light- 
ing had been constantly under review during his 
Chairmanship of the London Traffic Committee. 
Different views were held by various local authori- 
ties; streets sometimes formed borough boundaries, 
with the resylt that one found different types of 
lighting on the two sides of the roadway! He alluded 
to the work of the M.O.T. Street-lighting Committee, 
which, it was hoped, would lead to advances. But in 
the meantime he wished to offer congratulations on 
the great improvement made in the lighting of large 
centres of population during the last few years. The 
lighting of some streets in the Metropolis might serve 
as a pattern to the world. In the immediate post-war 
years his department had been responsible for the 
construction of some 200 miles of new arterial roads 
in the London traffic area. At that time, neither the 
Minister of Transport nor the County Councils were 
empowered by Statute to make any contribution to- 
wards the lighting of these new and important high- 
ways, which was often a burden to local authorities. 
He hoped that some day the desire for more equit- 
able distribution of the cost of such work would be 
gratified. Sir Henry quoted figures to show the great 
increase in traffic, which was finding its way into the 
less important highways. More attention might well 
be paid to the lighting of such subsidiary routes. He 
recalled a suggestion that commercial people should 
relieve the main traffic by diverting their vans t0 
some seventeen miles of little used streets. He was 
told that they would use them if these streets cot 
be better lighted. Sir Henry concluded by wishing 
the “seman success in its arduous and responsible 
work. 
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Developments Electric Lighting 
London 


By W. J. ALLBRIGHT (South Metropolitan Electric Light & Power Co., Ltd., and South London Electric 
Supply Corporation, Ltd.) 


(Delivered at the Twelfth Annual Meeting and Conference of the Association of 
Public Lighting Engineers, held in London during September 9th to |2th, 1935.) 


Introduction. 


I feel it to be my duty in presenting this paper to 
preface it by a word or two of explanation as to its 
purpose and scope. 

In the first place, it is emphatically not a scientific, 
educational treatise intended to introduce new dis- 
coveries or principles, or to lay down the correct 
technical regulations which govern, or should govern, 
modern street lighting. In the second place, it is not 
my intention to enter into detailed controversial 
criticism—except, perhaps, by a mere passing refer- 
ence to their existence—of the various methods of 
street lighting, either of the design of illuminating 
agents, or the application of the various types of 
apparatus embodying them. 

I gather from a perusal of the titles of papers 
which are to be presented to you that the technically 
scientific aspects, of several phases of the subject at 
any rate, are to be dealt with by competent authors, 
and I may be excused, therefore, from duplicating 
their expert opinions. 

My object is to give you, in an informal manner, 
a résumé of the various phases which London street 
lighting has assumed, and to bring before you its 
present position and apparent trend. I suppose I 
have been asked to undertake this task because my 
forty-five-year association with the electrical indus- 
try has enabled me personally to witness most of 
the great changes in street lighting methods, of the 
traffic growth in London which has necessitated 
them, and the requirements of which grow more 
pressing every year. The importance of the subject 
generally cannot be over-emphasised, and the fact 
that Committees are sitting this year with references 
practically wholly confined to street lighting 
problems, is sufficient evidence of Governmental 
interest. 

_ You will observe that I have divided the paper 
into sections, and these preliminary explanations 
apply to all of them. 

It is really extraordinary when one comes to think 
of it that the real growth in London street lighting 
methods, and in the growth of the degree of illu- 
mination given, and of visibility in dark hours, has 
Practically all taken place in a lifetime; and when 
one contemplates the enormous extent of the growth 
from candle or oil lanterns to high intensity gas or 
electric lamps, one cannot but be amazed at the 
Tapidity of the progress, and of its extent. There 
seems no indication either that the progress is slow- 
ing up, or the call for greater lighting decreasing. On 


the contrary, the cry is “ more light.” The particu- 
lars I give later, in the section on Progress, amply 
illustrate the point. 

An interesting case is presented by the Victoria 
Embankment (Fig. 1), for which comparative data 
illustrating the lighting conditions at various periods 


CHANGES IN THE LIGHTING OF THE 
VICTORIA EMBANKMENT 
(Westminster Bridge to Blackfriars Bridge). 


Approxi- 
Date _— Type mate total 
C.P.of lamps} 


Before 1882) 222 |Flat Flame Gas Burners 2,720 
1882 50 |Jablochkoff Electric Arcs.| 13,250 


66 |Flame Arc. Lamps 
(Central) 

1914 140 |Metal Filament Lamps 192,000 

20 |Incandescent Gas Larnps 


Lamps 
About 1918| 69 |300 watt GF Filament 
Lamps | 
96| 60 watt Vacuum | 
Filament LampsJ 


1,500 watt GF Filament } 
1929 100 | Lamps (in refractor }| 229,000 
lanterns) j 


57 |500 watt GF Filament 
| 58,000 


Fig. |. 


happen to be available. You will observe how greatly 
these conditions have changed—the latest develop- 
ment being orly a few vears old. 


London. 


It will be noticed from the title of the paper that 
I am to deal with the progress of street lighting “in 
London.” In view of the very rapid growth of Greater 
London, it is difficult to define the limits of my obser- 
vations, but I have, in the main, considered what 
might be called the Metropolitan Boroughs of Lon- 
don without its outer ring growths. 

Street lighting was originally installed mainly to 
prevent crime, and as a guide to horse-cabs and other 
horse traffic which, in the early days, were not diffi- 
cult to cope with by quite inferior lighting methods, 
e.g., the very early oil lamps, and the later means of 
lighting by fish-tail gas burners, introduced in or 
about 1813, served for quite a considerable period. The 
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great increase, however, in normal road traffic, and 
even pedestrian traffic in the Metropolitan Boroughs 
—which, by the way, cover about 117 square miles, 
and are inhabited by approximately four to five mil- 
lion people—made it necessary for re-consideration 
to be given to the subject of lighting, if safety was to 
to be provided on the roads by the authorities. 

This fact, and the example set in America, in par- 
ticular, of the advertising use of brilliant lighting, has 
certainly in the last ten to fifteen years resulted in 
considerable improvements in London lighting. Un- 
fortunately, London cannot be said, even now, to have 
a uniformly high standard of lighting. 

There are several areas which stand out as excep- 
tions to this general rule, and I give below examples 
showing what progress has been made, but the gen- 
eral level of lighting, particularly in secondary or side 
roads, leaves much to be desired. 


Traffic Growth. 


I have mentioned above the fact that improved 
lighting has been fostered and, in fact, necessitated, 
by the growth of traffic, and I have shown in Fig. 2 
the growth in the number of licensed vehicles in the 
country, which also shows the great growth in traffic 
during recent years. Some of you have doubtless 
seen statistical returns showing the vast volume of 
traffic which has to be dealt with on some of the 
main roads out of London, particularly during holi- 
day seasons and week-ends, and the recent Ministry 
of Transport survey should give useful information. 

Attempts have been made in the past by such sta- 
tistics to show that the number of resultant acci- 
dents has been decreased as improved street lighting 
was installed, but, unfortunately, these statistics have 
never contained full data on the subject of the safety 
and density of traffic. I have not been able definitely 
to show from statistics in my own areas that this re- 
sultant safety has been marked since the installation 
of the extensive degree of lighting now available. I 
do not think, however, it can be disputed that ade- 
quate lighting improvements do have a very consider- 
able bearing on the freedom from traffic accidents, 
and common sense will make it gbvious that if traffic 
— both pedestrian and vehicular — is to flow as 
smoothly and safely by night as by day, an approach 
to daylight | should be aimed at, and the 
better plan, and in fact the ideal, would surely be to 
provide daylight illumination by artificial means 
during night hours! 

In towns, in my opinion, headlights on cars should 
be prohibited, for it is now quite possible to obtain 
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Fig. 2. Illustrating Growth of Motor Traffic. 


at a reasonable commercial price lighting quite suffi- 
ciently good to obviate the need for such aids. The 
— therefore, be restricted to unlighted country 
roads. 


Lighting Values. 

The lighting of a street, and in fact of rooms, has 
in the past been defined by reference to certain 
minimum foot-candle values on the surface. The 
usual levels of illumination which are provided 
normally are illustrated on the diagram (Fig. 3), 
which I present, upon which the white areas repre- 
sent foot-candles, based on the present British Stand- 
ards Institution Specification. While, however, this 
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Fig. 3. Illustrating contrast between Natural Light and 
Artificial Lighting of Streets. 


specification has been of great service in the past as 
providing, at any rate, some standard to be aimed at, 
it does not, in my opinion, provide a criterion of 
the effective value of road-surface lighting, into 
which other considerations, to be discussed later, 
undoubtedly enter. The method, too, has led to 
classification in fractions of a foot-candle, and to 
endeavours by various well-meaning road surveyors 
to define the lighting in fractional parts in the classi- 
fied list. This has gone so far in certain cases as to 
define whether a street has a minimum illumination 
running into a second place of decimals, as for ex- 
ample, in class “E” in the specifications, a value of 
say 0.11; or in class “F” a value of say 0.09 foot- 
candles. The absurdity of such delicate calculations 
for road lighting purposes is, I think, obvious from a 
reference to the above-mentioned diagram, from 
which it will be seen that in many places four to 
eight times the quantity of light given in a road is 
needed to bring it up to a reasonable standard. Such 
fine distinctions as a second place of decimals in foot- 
candles are almost Gilbertian. 


Quite apart from this point, however, I am of the 
opinion that some means of metering or measuring 
“visibility ” rather than foot-candles on a horizontal 
test plate is needed in order to give a good guide. It 
is brightness of the road surface as seen by the road 
user which should be the basis for the measurement 
of the efficiency of all road-lighting schemes, where- 
as it seems to me that the measurement of the foot- 
candles on the horizontal test plate gives the effect 
of the lighting as viewed by an observer in an all- 
plane, or one stationed at some considerable height 
above the road. Admitting, therefore, the usefulness 
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of the B.S.I. Specification, I am strongly of the 
opinion that the chief improvements in street light- 
ing must be tested by some means of determining 
“visibility ” which the “man in the street” is able 
to use and appreciate. A badly lighted street, if it 
is to be converted to a well-lighted street may need 


- twice as many posts, or lamps of four or five times 


the power, or even both, but, unless the method ct 
improvement is such as to provide the road user 
with an evenly bright surface two or three hundred 
yards ahead of him, it means money more or less 
wasted. It would be small comfort to a road user, 
who finds the visibility poor and patchy, to be 
“fobbed off” with the knowledge that certain parts 
of the area are really lighted to some small decimal 
fraction of a foot-candle in B.S.I. Standards. 


General History of London’s Electric Street Lighting. 

As mentioned in the opening portion of this article, 
the writer has had the advantage of living through 
practically the whole era covered by public electric 
lighting, and he well remembers the early attempts 
to introduce the new system in various London 
thoroughfares. 


Historical Data. 

The invention of the carbon arc lamp, with its 
extraordinary degree of brilliancy, naturally led in- 
ventors and enthusiastic engineers to consider that 
it would solve the street-lighting problem. There is 
no doubt, even now, that on the score of efficiency, 
ie., light produced per unit of electrical energy, the 
arc lamp is almost unapproachable, but the effi- 
ciency is, unfortunately, in most cases, obtained at 
the expense of complicated mechanism involving ex- 
pensive maintenance and the need of frequent clean- 
ing and recarboning. The light itself, too, even with 
the modern improvements in arc lamps, is apt to 
be unsteady and to fluctuate with impurities in the 
carbons. Nevertheless, in the early 1890’s and on- 
wards to about 1908-9, many considerable installa- 
tions of are lighting were in evidence in London 
streets, and, even now, in certain parts of the City, 
a very effective system of arc lighting is in daily 
use. From what is said below as to the adjuncts 
now available for controlling and directing the light 
sources, it will be obvious that more modern lighting 
methods are available with reasonably good effi- 
ciency, and without many of the drawbacks of the 
arc lamp. 

At a somewhat later stage, the ordinary domestic 
carbon filament lamp was used in side roads and 
similar thoroughfares as a competitor to the then 
only available street light agent, viz., the gas “ fish- 
tailed” burner. The introduction of the incandescent 
mantle by the Gas Industry rendered the electric car- 
bon lamp no longer acceptable. 

While on this subject, and keeping in mind, too, 
as much as possible, the need to avoid controversy, 
I think a few words of comment on the gratitude 
which each of the two competitors should show to 
the other as being the source of inspiration, may not 
be out of place. It is a most peculiar and interesting 
feature of all modern inventions, that they seem to 
follow and be developed only when some special call 
arises due to apparatus being required to fill some 
Special need. 

This fact can be seen in many phases of modern 
machinery, etc. The high-pressure steam boiler was 
not developed, or indeed thought of, until an engine 
Was invented needing high pressure steam. A very 
light power unit, such as the modern petrol airplane 
engine, only became available when the airplane de- 
Signers assured the engineers that without such a 
very powerful but light unit, flying was impossible; 

ut, strangely enough, practically as soon as the need 
arises, the inventive mind of man gets to work and 
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produces what is called for. All of you who are 
electrical engineers will know that this history of 
inventive development is most marked in electrical 
work, and it is rarely that an invention stands stil] 
because the parts it needs for effective use are not 
forthcoming. In my opinion, the electrical industry 
and its great rival, have been to each other most 
effective spurs to invention. 

The introduction of the electric lamp of the simple 
carbon filament type seemed to threaten its earlier 
rival very seriously. The Welsbach mantle reversed 
this. Electricity as a light source seemed to be in 
the doldrums. The “Tantalum” and “Tungsten” 
lamps altered this position, and these, too, were fol- 
lowed by improvements in mantles, such as those 
of the inverted type, which could compete satisfac- 
torily with the older invention. The electric inven- 
tor followed with gas-filled lamps, these being 
counteracted to a large extent by the invention and 
development of high-pressure gas lighting. This led, 
in its turn, to very great improvements in the gas- 
filled “Tungsten” lamp, particularly in the higher 
wattages, followed by the most recent instance of 
electric lights, viz., the mercury and sodium discharge 
lamps. All this interlude must be regarded as a semi- 
philosophical commentary on the inventive ingenuity 
of the lighting engineer. 

_ Reverting to the history of the growth of lighting 
in London, I would remind you of various installa- 


Fig. 4. Electric Lighting near the Royal Exchange, London. 
about the year 1891. 


tions involving the use of the “ Jablochkoff” candle 
used in 1878, and the Nernst Lamp. I am able to 
include some reproductions of old prints illustrating 
the lighting of the roads with these earlier methods. 
For a great number of years, however, as hinted at 
above, the arc lamp, particularly in the form of the 
flame arc lamp introduced about 1905, seemed likely 
to hold the field, notwithstanding the above- 
mentioned drawbacks, and itis really.only within the 
past seven or eight years that the great improvements 
in effective lamp and candle-power maintenance 
throughout the life of modern tungsten filament 
lamps, fitted into globes with inert gas, have led to 
the gradual supersession of the arc lamp by the large 
wattage filament type. 


Improvements in Filament Lamps. 


The great improvements in the effective lamp and 
candle-power maintenance throughout the life of 
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modern tungsten filament lamps is illustrated in 
Figs. 6 and 7, and as these improvements have gone 
hand in hand with an equally progressive reduction 
in the average cost of electric current, the earlier 
advantages of the arc lamp have become less marked. 
The diagram shown on Fig. 8 gives an indication of 
the reduction in the average cost of current. 

A good deal of information on these improvements 
has been given in previous papers read before various 


Fig. 5. Another Series of Old Prints showing early electric lighting with arc lamps in London. 


societies. I do not think, therefore, that I need give 
further statistics on the subject, but confine myself 
to assuring readers and hearers that there is every 
indication that those progressive improvements are 
continuing. 

It is, however, of considerable interest to observe 
that methods of street lighting have been almost 
stationary for the past few years, apart from the im- 
provements in lanterns and reflector elements to 
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Fig. 6. na progressive improvement in life of electric 


lament) lamps (1930-1934). 


which reference has previously been made. These, 
although leading to considerable improvement in 
efficiency, are not in themselves epoch-making, and 
would not, I think, influence the prospects of electric 
street lighting so favourably as the latest develop. 
ment I propose now to deal with. This is, of course, 
the production during the past two or three years of 
the electric discharge lamp in various forms. It is, in 
my opinion, the greatest single step forward in lamp 
technique that the present generation has witnessed. 


IMPROVED PERFORMANCE 
TUNGSTEN FILAMENT 


HOURS SERVICE 


Fig. 7. Showing improvement in candle-power maintenance of 
electric filament lamps in 1934, as compared with 1925. 


The Electric Discharge Lamp. 

The system was at first introduced in the form of 
the sodium discharge lamp, and the earliest installa- 
tion near London was in Croydon in the Purley Way, 
installed in 1932, although a certain amount of such 

ghting had somewhat earlier been in use in Holland. 
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Fig. 8. Reduction in cost of Electricity for Public Lighting 
(1920—1933). 


More recently, however, at least so far as London 
is concerned, the mercury lamp has been the more 
successful. 

The increase in quantity of light per unit of elec- 
tricity given by the new lamp, as is now compara- 
tively well known, is two to three times that of the 
filament lamp hitherto used as standard for lighting 
purposes, and this increase is illustrated in Fig. 4, 
which shows the comparative quantity of light from 
various light sources. This also indicates certain 


EFFICIENCY OF ELECTRIC LAMPS 


Fig. 9. Comparative Efficiency of Various Electric [lluminants. 


theoretical limits of efficiency from these light sources 
and shows that whereas there is a distinct limiting 
possibility to any source of light which depends upon 
the temperature of an element to give its light, in 
the case of the discharge lamp, where the heating of 
an element is not the determining factor, the future 
possibilities are much greater. It is obvious, I think, 
that a lamp such as the Tungsten or other filament 
bulb, must reach its maximum efficiency when some 
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heat limit of temperature is attained, and the table 
is drawn up on the basic efficiency figure of 85, repre- 
—. a lamp working at the temperature of the 
sun. The possible limit, on the other hand, of the 
new electric discharge lamp is far higher. 

The rate at which these new lamps are being 


. adopted in Great Britain is strikingly shown in Fig. 10, 


NUMBER OF ELECTRIC DISCHARGE 


AMPS IN USE FOR 
1C_ LIGHTING—GREAT BRITAIN. 


Fig. 10. Illuminating development in use of electric discharge 
lamps for public lighting. 


and London can claim a very large proportion of this 
increase. During the past three years, I have had 
a good deal of experience in installing and equipping 
lamps of this type in about fifteen miles of main roads 
in Lewisham and Greenwich. I have thus had unique 
opportunities of finding the advantages and the de- 
fects inherent in the system. I believe the first in- 
stallation in or adjoining London of the new system of 
mercury discharge lamps was put up in the road 
adjoining the G.E.C. research laboratories at Wem- 
bley. This was followed early in 1932 by an installa- 
tion in the main road at Wembley by the North Met- 
ropolitan Electric Supply ne the installation 
incorporating not only an improved lamp, but certain 
lantern improvements. 

I was, towards the end of 1932, negotiating for cer- 
tain street lighting in Lewisham, and, after careful 
investigation, decided to recommend the new system. 
In July, 1933, a sample installation of eight lamps was 
erected in one of the Lewisham main tramway roads. 
This was effected with-a newly designed lantern, 
which has since become somewhat historic, and asso- 
ciated with the name of the area in which it was first 
used. I believe I am correct in stating that the Lew- 
— installation is the first in the denser parts of 

ndon. 


The Colour Problem. 


It met, at first, very considerable criticism from loca 
residents and others, based on the colour of the light. 
Looking back over the past two years, the violence of 
the criticism seems, in a measure, to be somewhat in- 
explicable, but I can assure my hearers that the local 
agitation on the subject was very strong, leading to 
violent acrimonious correspondence in the local Press. 
The chief point stressed, of course, was the effect of 
the light on the human complexion, and secondly, 
upon any shop goods with a preponderance of red 
in their colour constituency, and the aid of the ladies 


. of the Borough, who were considered to be vitally in- 
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terested in the preservation of a more or less ruddy 
complexion, was called in to help the campaign. It is 
now common knowledge that the experiment in Lew- 
isham, on the whole, proved quite successful. M 
Company has since installed about 276 lamps in the 
main roads in the borough, and are now under con- 
tract to supply a further 110. Two hundred lamps 
have also been installed by my Company in the ad- 
joining Borough of Greenwich. 

Now, why has this colour criticism proved in practice 
of little importance? The subject is one which is of 
considerable interest, and my experience may be of 
service to engineers in various parts of England who 
may be dealing with the subject of street lighting. 
It is an undoubted fact that since the permanent 
lighting in the main roads has been installed, and 
the violence of the agitation in the early days has 
died down, there has been practically no criticism 
of the colour effects, and I am betraying no secret in 
giving my assurance that the Borough officials have 
had no specific complaint from ratepayers. The rea- 
son is, I think, a two-fold one. Firstly, the other 
advantages of the light in the way of greatly in- 
creased visibility and brightness of the road surface, 
and, in consequence, safety of the roads, have more 
than counter-balanced the colour difficulty, and, 
secondly, use being second nature, road users have 
become acclimatised to the new colour, and, in fact, 
fail to notice it. 

My view on this subject is that we are, to a much 
greater extent than is commonly appreciated, crea- 
tures of fashion and usage. Our life in evening and 
— hours has been passed in artificial light of a red- 
yellow colour, which by no means gives truly natural 
renderings to flesh or other colours. A sudden change 
of this evening environment with a light giving other 
colour rendering naturally causes some shock, but 
if the position had been reversed, and for the past 
few hundred years we had lived in an evening 
artificial colour which, while not giving a sunlight 
rendering of colours ~ a reasonably good imita- 
tion of moonlight colours (which at any rate are 
“natural” to the same extent that an evening moon- 
light colour is natural) and had suddenly been 
changed into a red-yellow artificial light, the same or 
similar criticism of “ unnaturalness ” would have re- 
sulted! Moonlight effect, however, is, I venture to 
think, quite as “ natural” as any red-yellow artificial 
light we have yet sanocinnned, My belief on this 
matter has been considerably strengthened of late by 
the fact that in the section of the new lighting in- 
stalled by the South London Electric Supply Corpora- 
tion on the parapet of the River Thames for the 
L.C.C., and which, for a considerable distance lights 
a pedestrian thoroughfare, and is therefore used only 
by promenaders, no complaint has been received by 
the Council or the Supply Company of any objection- 
able colour difficulties. 


Influence of Colour on Visibility. 


My own experience, too, of colour is that the 
natural moonlight colour has in itself certain 
qualities which give better visibility effects. With 
the same standard of foot-candle illumination, I have 
formed the opinion that objects stand out with the 
bluer light in a more marked way than they do in 
the red-yellow of the older standard method of 
lighting. 

Some of this effect is, of course, due to the disper- 
sive nature of the lighting caused by the special ia ° 
terns which have been used to the greatest extent 
with mercury lamps, but a proportion of the merit of 
this feature must, I think, be awarded to the colour 
rendering. I have discussed, for instance, with taxi- 
drivers, the general effect of driving through road- 
ways illuminated by the standard electric filament 
lamp and then passing into one such as the Albert 
Embankment, lighted with the newer method. The 
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the Fig. 11. Showing streets lighted by electric discharge lamps in the London Area. 


Fig. 12. The L.C.C. Parapet, Lambeth. Lighting by 250 watt. 
we HPMV Electric Discharge Lamps in original parapet fittings. 


Fig. 13. Part of the Lambeth Palace Road. Lighting by 400 watt. HPMV 


Electric Discharge Lamps in Refractor Lanterns. 
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Fig. 14. A section of the Lewisham installation of 14 miles of 
400 HPMV Electric Discharge Lamps in Refractor Lanterns. 


consensus of opinion of these men is, as they put it, 
“that the blue light gives a brighter road illumina- 
tion.” Technicians know that this is, in a great 
measure, not so, for in certain cases the foot-candle 
illumination of the mercury lamp is actually consider- 
ably less than that afforded by the filament lamps. 


Improvements in Efficiency. 

Before passing on to a new aspect, I might perhaps 
call your attention to the improvement which has 
been effected in these new lamps, even during the 
comparatively short time they have been on the mar- 
ket. The original lamp, which was of the 400 watt 
size, had an initial efficiency of 40 lumens per watt, 
and the average output in lumens during 1,500 hours 
of life was 31, or 774 per cent. of the initial. 

The modern lamp of the same size has an initial 
output in lumens per watt of 45 (an increase of 123 
per cent. on the first lamps). The average output 
during life is 37 lumens per watt, an increase of 
practically 20 per cent. on the earlier average. These 
figures are, I think, encouraging at such an early 
stage in the history of the new departure, and are 
reasonably comparable with the performance of the 
much more established Tungsten filament lamp. So 
far as actual burning hours are concerned, and leav- 
ing the question of “falling away” of light output 
as of secondary importance, the life of the mercury 
discharge lamp is very greatly in excess of that of 
the filament lamp, and I have had discharge lamps 
burning in Lewisham for well over 2,600 hours. 

It will be seen I am somewhat of an enthusiast in 
regard to this modern development of street lighting, 
but I must at the same time confess that there are 
one or two features in which it is inferior to the stand- 
ard electric illumination, and certain other features 
in which it has peculiar weaknesses of its own. 

As an example, there is the fact that it takes from 
five to eight minutes to attain its full brilliancy after 
being switched into commission, whereas, of course, 
the standard lamp gives its full output immediately 
on being switched on. This characteristic does not 
cause any serious practical difficulty, as the switch- 
ing-on time can be controlled to compensate for it, 
but it certainly has caused certain minor criticisms 
by visitors who are not familiar with the system. 

Another point which, I think, should be mentioned, 
is the difficulty of determining when a lamp has per- 
manently failed, i.e, when it has, to use the old 
phraseology, “ burnt-out.” With an ordinary filament 
lamp, the breaking of the filament is obviously a defi- 
nite indication of failure, but there is no such visible 
indication in the discharge lamp. In the installa- 
tions under my charge in Lewisham, Greenwich, and 
Lambeth, I have, after consultation with the makers, 


ILLUMINATING ENGINEER 


PUBLIC LIGHTING IN EUROPE. 
PERCENTAGE OF ELECTRIC ee OF TOTAL NUMBER OF STREET 
Town 1929 1932 
BUDAPEST ... .... 63 67 
THE HAGUE 100 
HELSINGFORS.... —... “59 67 
COPENHAGEN... SI 62 
50 
OSLO 100 
86 
Average 66% 

NOTE 1!.—An increase in the proportion of electric lighting in all towns except 
the one per cent. drop in Berlin, due to bad financial conditions 
preventing progress. 

NOTE 2.—Since 1932 the electric discharge lamp has increased the rate of 

electrification. 

NOTE 3.—* Estimated figures. 
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Fig. 15. _ Illustrating the development of electric lighting in 
London as compared with other European capitals. 


adopted a small relay, which automatically switches 
a spare or pilot lamp into commission when the cur- 
rent fails to pass through the discharge tube. This 
relay is also a valuable insurance against temporary 
extinctions of the lamp caused, say, by low voltage, 
as contrasted with a definite cessation or interruption 
in the supply. 

Such drops in pressure, caused by surges, are quite 
likely to be a feature for some considerable time, at 
least, on electric supply networks, especially as the 
inter-connection caused by the “Grid” practically 
puts a very large area into one huge network, and 
thus, any untoward incident occurring over a large 
area may set up a surge likely to affect the lighting 
networks. The insurance precaution which I have 
adopted and found very successful, seems to be of 
considerable value for street lighting purposes, if 
perhaps unnecessary for general industrial use. 

In such a paper as this it seems only fair to indicate 
both the drawbacks and the advantages of the new 
lamp. It will be seen that the latter are only two 
in number, unless the initial first cost of the lamp is 
also to be considered a disadvantage! This, however, 
can only be determined by reference to the total 
light output obtained per lamp unit, which, as I have 
previously mentioned, is two to three times that of 
standard lighting. At any rate, the drawbacks have 
weighed very lightly in the scales compared with the 
advantages, and the remarkable growth in the num- 
+a of lamps in use is a striking testimony of this 
act. 


Lanterns. 


Hand in hand with the improvement in lamp de. 
sign there has been improvement in the lanterns 
which accommodate them. This improvement has. 
strangely enough, been more marked since the advent 
of the electric discharge lamp, and is, perhaps, 
another illustration of the fact referred to in the 
earlier part of this article of the need for any new 
development always resulting very quickly in its ful- 
filment. 

Thus, the installation of relatively high capacity 
(1,000 watt) Tungsten lamps in Westminster in 1923, 
brought to light the fact that when lamps were en- 
closed in confined spaces the life of the lamp was 
greatly reduced, and it was comparatively inefficient 
in its light distribution. Special prismatic refractors 
were therefore installed in the lanterns to control 
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the flux of light, but here, too, the great heat and the 
confined space affected very adversely the life of 
these refractors, and lamp failures continued to 
be a troublesome factor. 

The next development was the production of a 
special lantern with ventilators, which actually ex- 
tracted the air at a very high rate, so that the tem- 
perature rise inside the lantern was very much 
reduced. Lamp and refractor troubles were very much 
lessened, and the standard average life of 1,000 hours 
burning could be expected with confidence. The 
ventilation method, however, had its own weakness, 
for it allowed dust and dirt to be drawn into the lan- 
tern, resulting in additional cleaning costs; and re- 
search resulted in improvements in the lamp fila- 
ment, the method of fixing the cap, the glass of the 
bulb, etc., being made, these making it possible to 
return to the original air-tight lantern without un- 
due trouble. Modern lanterns, therefore, more par- 
ticularly those used for the electrical discharge lamp, 
are practically air-tight, and the cleaning needed has 
been brought to a very small amount 

The next step in the improvement of lan- 
terns was associated with the design of the 
dispersive refractors, the earlier ones, giving 
an “all-round” dispersion, being found ineffi- 
cient from the street lighting point of view. As 
the technique of these refractors and reflectors im- 
proved it was possible to concentrate a greater per- 
centage of the light in any desired direction. Natur- 
ally, in the early stages, the direction was that indi- 
cated by the B.S.I. specification test points. It was 
soon found, however, that the high magnifications 
given to these earlier directive lanterns, while giving 
a good foot-candle reading at the midway test point, 
did not give good road appearance, but caused an 
apparent darkness at and slightly beyond each post, 
with bright areas on the near side of the unit. 

It was remarked eerlier in this article that an even 
and bright road appearance is what should be aimed 
at for street lighting. Experimental work in this field 
has ultimately resulted in refractors to-day being 
designed to give slightly lower peak candle-power 
than was at first adopted, but with a distinct improve- 
ment in the road surface appearance. It has been 
found that the most even brightness is produced on 
the road surface by a broad distribution of candle- 

ower, instead of concentrating in the direction of 

S.I. test points. 

Such a principle naturally allows a much greater 
latitude as regards spacing, and the installations em- 
bodying the gaseous discharge lamp with which I 
have been associated have been designed, primarily, 
with a view to giving regular road surface bright- 
hess, and, secondly, to give very wide angle disper- 
sion, so as to obtain a good “ silhouette” with verti- 
cal objects on the roadway. 

_This method has been aided by arranging that the 
light output comes from quite a large surface of 
glass, in itself comparatively lightly illuminated—a 
distinct departure from the method quite popular 
our or five years ago of installing wnat bright areas 
as a source of supply. I myself installed a main 
street in Lewisham with filament lamps with reflect- 
ing mirrors and a comparatively small light source 
area, and had to agree that the public criticism of 


the light as being “ glaring,” was, to a great extent, . 


justified. I may add, too, that this very factor kept 
back the progress of electric lighting in my area con- 
Siderably, and it was the advent of the new gaseous 
discharge lamp with its non-glaring lantern which 
Saved the situation. On the question of glare a test 
of some considerable interest was made by gauging 
the ability of an observer to pick up a coin after star- 
ing at various light sources, and it was found that 
with the electric discharge lamp in the Lewisham 
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type lantern, such an object could be picked up much 
more quickly than in the case of other light sources 
in the neighbourhood. ' 

While dealing with the question of lanterns, I may 
add that there is undoubtedly, even now, on the part 
of many of the public, a demand for a very bright 
light source. Such a demand can now be very readily 
met, and a new form of refractor for use with electric 
discharge has been designed with this purpose in 
view. It has all the directional features of the earlier 
lantern, and is considerably cheaper to install, 
though, in my opinion, it has perhaps the drawback 
of a rather brighter operating surface of smaller area, 
which is to be condemned if carried to excess. This 
is, however, quite a new departure, having only been 
in use with gaseous discharge lamps during the past 
few months. 


Mounting. 


Another factor in street lighting in London where 
the fashion has altered is shown in the steady in- 
crease in the average mounting height of electric 
lamps, and this, naturally, contributes to the freedom 
from glare referred to above. 

The majority of electric discharge lamps are 
mounted at twenty-five feet above the carriage- 
way with remarkably good results. The use of 
refractor units from which the light thrown on the 
roadway reaches it at a comparatively small angle 
aids the silhouette effect which is so desirable to road 
users. The comparative high mounting, too, enables 
good and regular road lighting to be obtained without 
the objectionable and, in my opinion, inartistic 
method of using centrally suspended lamps, which 
are only desirable in exceedingly narrow streets 
(such as Cannon-street or other similar thorough- 
fares). 

I do not think there can be much criticism of the 
doctrine that, other things being equal, the less 
obtrusive a street-lighting installation is in the day- 
light hours the nearer approach to the ideal it re- 
presents. Surely, therefore, the daylight appearance 
of a street-lighting installation should be taken into 
account when the respective merits of the methods 
are reviewed. Even on curved roads, admittedly diffi- 
cult to deal with readily, electric lamps with special 
directive refractors mounted on lamp standards set 
on the outer curve of the road, enable regular light- 
ing to be obtained without the unsightliness and the 
additional cost of double poles and suspended lamps. 

A good deal of praise on the research work of this 
phase of the matter must, I think, go to the Wembley 
Laboratories of the General Electric Company, who 
have carried out a very great number of experiments, 
many of which I have viewed with interest, on the 
question of road brightness and the cheapest and most 
efficient way of obtaining it. From the practical point 
of view the main principles I regard as desirable are 
attained by:— 


(1) A good mounting height. 

(2) Side mounting in staggered formation rather 
than central suspension. 

(3) Selected positions of the posts on curved 
roads. 

(4) The use of lanterns giving a broad beam with 
maximum candle-power directions much 
nearer the horizontal than were formerly 
used. 

The lighting effects due to the improvements in 


technique in lantern design and mounting methods, 
will be appreciated on the actual roadways which I 
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Fig. 14. A section of the Lewisham installation of 14 miles of 
400 HPMV Electric Discharge Lamps in Refractor Lanterns. 


consensus of opinion of these men is, as they put it, 
“that the blue light gives a brighter road illumina- 
tion.” Technicians know that this is, in a great 
measure, not so, for in certain cases the foot-candle 
illumination of the mercury lamp is actually consider- 
ably less than that afforded by the filament lamps. 


Improvements in Efficiency. 


Before passing on to a new aspect, I might perhaps 
call your attention to the improvement which has 
been effected in these new lamps, even during the 
comparatively short time they have been on the mar- 
ket. The original lamp, which was of the 400 watt 
size, had an initial efficiency of 40 lumens per watt, 
and the average output in lumens during 1,500 hours 
of life was 31, or 774 per cent. of the initial. 

The modern lamp of the same size has an initial 
output in lumens per watt of 45 (an increase of 124 
per cent. on the first lamps). The average output 
during life is 37 lumens per watt, an increase of 
practically 20 per cent. on the earlier average. These 
figures are, I think, encouraging at such an early 
stage in the history of the new departure, and are 
reasonably comparable with the performance of the 
much more established Tungsten filament lamp. So 
far as actual burning hours are concerned, and leav- 
ing the question of “falling away” of light output 
as of secondary importance, the life of the mercury 
discharge lamp is very greatly in excess of that of 
the filament lamp, and I have had discharge lamps 
burning in Lewisham for well over 2,600 hours. 

It will be seen I am somewhat of an enthusiast in 
regard to this modern development of street lighting, 
but I must at the same time confess that there are 
one or two features in which it is inferior to the stand- 
ard electric illumination, and certain other features 
in which it has peculiar weaknesses of its own. 

As an example, there is the fact that it takes from 
five to eight minutes to attain its full brilliancy after 
being switched into commission, whereas, of course, 
the standard lamp gives its full output immediately 
on being switched on. This characteristic does not 
cause any serious practical difficulty, as the switch- 
ing-on time can be controlled to compensate for it, 
but it certainly has caused certain minor criticisms 
by visitors who are not familiar with the system. 

Another point which, I think, should be mentioned, 
is the difficulty of determining when a lamp has per- 
manently failed, i.e, when it has, to use the old 
phraseology, “ burnt-out.” With an ordinary filament 
lamp, the breaking of the filament is obviously a defi- 
nite indication of failure, but there is no such visible 


indication in the discharge lamp. In the installa- 


tions under my charge in Lewisham, Greenwich, and 
. Lambeth, I have, after consultation with the makers, 


PUBLIC LIGHTING IN EUROPE. 
PERCENTAGE OF ELECTRIC LAMPS OUT OF TOTAL NUMBER OF STREET 
LAMPS 
Town 1929 1932 
67 
THE HAGUE 100 
COPENHAGEN... SI 62 
| PARIS 32 
ROME 100 
WARSAW ... «=. 54 
86 
Average 55% 66% 

NOTE !.—An increase in the proportion of electric lighting in all towns except 
the one per cent. drop in Berlin, due to bad financial conditions 
preventing progress. 

NOTE 2.—Since 1932 the electric discharge lamp has increased the rate of 

electrification. 

NOTE 3.—* Estimated figures. 
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Fig. 15. _ Illustrating the development of electric lighting in 
London as compared with other European capitals. 


adopted a small relay, which automatically switches 
a spare or pilot lamp into commission when the cur- 
rent fails to pass through the discharge tube. This 
relay is also a valuable insurance against temporary 
extinctions of the lamp caused, say, by low voltage, 
as contrasted with a definite cessation or interruption 
in the supply. 

Such drops in pressure, caused by surges, are quite 
likely to be a feature for some considerable time, at 


least, on electric supply networks, especially as the 


inter-connection caused by the “Grid” practically 
puts a very large area into one huge network, and 
thus, any untoward incident occurring over a large 
area may set up a surge likely to affect the lighting 
networks. The insurance precaution which I have 
adopted and found very successful, seems to be of 
considerable value for street lighting purposes, if 
perhaps unnecessary for general industrial use. 

In such a paper as this it seems only fair to indicate 
both the drawbacks and the advantages of the new 
lamp. It will be seen that the latter are only two 
in number, unless the initial first cost of the lamp is 
also to be considered a disadvantage! This, however, 
can only be determined by reference to the total 
light output obtained per lamp unit, which, as I have 
previously mentioned, is two to three times that of 
standard lighting. At any rate, the drawbacks have 
weighed very lightly in the scales compared with the 
advantages, and the remarkable growth in the num- 
= of lamps in use is a striking testimony of this 

act. 


Lanterns. 


Hand in hand with the improvement in lamp de- 
sign there has been improvement in the lanterns 
which accommodate them. This improvement has. 
strangely enough, been more marked since the advent 
of the electric discharge lamp, and is, perhaps, 
another illustration of the fact referred to in the 
earlier part of this article of the need for any new 
development always resulting very quickly in its ful- 
filment. 

Thus, the installation of relatively high capacity 
(1,000 watt) Tungsten lamps in Westminster in 1923, 
brought to light the fact that when lamps were en- 
closed in confined spaces the life of the lamp was 
greatly reduced, and it was comparatively inefficient 
in its light distribution. Special prismatic refractors 
were therefore installed in the lanterns to control 
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the flux of light, but here, too, the great heat and the 
confined space affected very adversely the life of 
these refractors, and lamp failures continued to 
be a troublesome factor. 

The next development was the production of a 
special lantern with ventilators, which actually ex- 
tracted the air at a very high rate, so that the tem- 
perature rise inside the lantern was very much 
reduced. Lamp and refractor troubles were very much 
lessened, and the standard average life of 1,000 hours 
burning could be expected with confidence. The 
ventilation method, however, had its own weakness, 
for it allowed dust and dirt to be drawn into the lan- 
tern, resulting in additional cleaning costs; and re- 
search resulted in improvements in the lamp fila- 
ment, the method of fixing the cap, the glass of the 
bulb, etc., being made, these making it possible to 
return to the original air-tight lantern without un- 
due trouble. Modern lanterns, therefore, more par- 
ticularly those used for the electrical discharge lamp, 
are practically air-tight, and the cleaning needed has 
been brought to a very small amount 

The next step in the improvement of lan- 
terns was associated with the design .of the 
dispersive refractors, the earlier ones, giving 
an “all-round” dispersion, being found ineffi- 
cient from the street lighting point of view. As 
the technique of these refractors and reflectors im- 
proved it was possible to concentrate a greater per- 
centage of the light in any desired direction. Natur- 
ally, in the early stages, the direction was that indi- 
cated by the B.S.I. specification test points. It was 
soon found, however, that the high magnifications 
given to these earlier directive lanterns, while giving 
a good foot-candle reading at the midway test point, 
did not give good road appearance, but caused an 
apparent darkness at and slightly beyond each post, 
with bright areas on the near side of the unit. 

It was remarked eerlier in this article that an even 
and bright road appearance is what should be aimed 
at for street lighting. Experimental work in this field 
has ultimately resulted in refractors to-day being 
designed to give slightly lower peak candle-power 
than was at first adopted, but with a distinct improve- 
ment in the road surface appearance. It has been 
found that the most even brightness is produced on 
the road surface by a broad distribution of candle- 

ower, instead of concentrating in the direction of 

S.L. test points. 

Such a principle naturally allows a much greater 
latitude as regards spacing, and the installations em- 
bodying the gaseous discharge lamp with which I 
have been associated have been designed, primarily, 
with a view to giving regular road surface bright- 
hess, and, secondly, to give very wide angle disper- 
sion, so as to obtain a good “ silhouette” with verti- 
cal objects on the roadway. 

_This method has been aided by arranging that the 
light output comes from quite a large surface of 
glass, in itself comparatively lightly illuminated—a 
distinct departure from the method quite popular 
four or five years ago of installing sanelt bright areas 
as a source of supply. I myself installed a main 
street in Lewisham with filament lamps with reflect- 
ing mirrors and a comparatively small light source 
area, and had to agree that the public criticism of 


the light as being “ glaring,” was, to a great extent, . 


justified. I may add, too, that this very factor kept 
back the progress of electric lighting in my area con- 
siderably, and it was the advent of the new gaseous 

Ischarge lamp with its non-glaring lantern which 
Saved the situation. On the question of glare a test 
of some considerable interest was made by gauging 
the ability of an observer to pick up a coin after star- 
Ing at various light sources, and it was found that 
with the electric discharge lamp in the Lewisham 
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type lantern, such an object could be picked up much 
more quickly than in the case of other light sources 
in the neighbourhood. 

While dealing with the question of lanterns, I may 
add that there is undoubtedly, even now, on the part 
of many of the public, a demand for a very bright 
light source. Such a demand can now be very readily 
met, and a new form of refractor for use with electric 
discharge has been designed with this purpose in 
view. It has all the directional features of the earlier 
lantern, and is considerably cheaper to install, 
though, in my opinion, it has perhaps the drawback 
of a rather brighter operating surface of smaller area, 
which is to be condemned if carried to excess. This 
is, however, quite a new departure, having only been 
in use with gaseous discharge lamps during the past 
few months. 


Mounting. 


Another factor in street lighting in London where 
the fashion has altered is shown in the steady in- 
crease in the average mounting height of electric 
lamps, and this, naturally, contributes to the freedom 
from glare referred to above. 

The majority of electric discharge lamps are 
mounted at twenty-five feet above the carriage- 
way with remarkably good results. The use of 
refractor units from which the light thrown on the 
roadway reaches it at a comparatively small angle 
aids the silhouette effect which is so desirable to road 
users. The comparative high mounting, too, enables 
good and regular road lighting to be obtained without 
the objectionable and, in my opinion, inartistic 
method of using centrally suspended lamps, which 
are only desirable in exceedingly narrow streets 
(such as Cannon-street or other similar thorough- 
fares). 

I do not think there can be much criticism of the 
doctrine that, other things being equal, the less 
obtrusive a street-lighting installation is in the day- 
light hours the nearer approach to the ideal it re- 
presents. Surely, therefore, the daylight appearance 
of a street-lighting installation should be taken into 
account when the respective merits of the methods 
are reviewed. Even on curved roads, admittedly diffi- 
cult to deal with readily, electric lamps with special 
directive refractors mounted on lamp standards set 
on the outer curve of the road, enable regular light- 
ing to be obtained without the unsightliness and the 
additional cost of double poles and suspended lamps. 

A good deal of praise on the research work of this 
phase of the matter must, I think, go to the Wembley 
Laboratories of the General Electric Company, who 
have carried out a very great number of experiments, 
many of which I have viewed with interest, on the 
question of road brightness and the cheapest and most 
efficient way of obtaining it. From the practical point 
of view the main principles I regard as desirable are 
attained by:— 


(1) A good mounting height. 


(2) Side mounting in staggered formation rather 
than central suspension. 


(3) Selected positions of the posts on curved 
roads. 


(4) The use of lanterns giving a broad beam with 
maximum candle-power directions much 
nearer the horizontal than were formerly 
used. 

The lighting effects due to the improvements in 


technique in lantern design and mounting methods, 
will be appreciated on the actual roadways which I 
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believe many of you are to inspect during the Con- 
ference; but as the tour is of necessity restricted in 
its scope, I have collected a few photographs of 
various sections of lighting in the London area to 
illustrate points of interest. 


A Comparison with other European Capitais. 


I have said in passing that the progress up to date 
in electric street-lighting in London has been very 
marked, and that it has been aided very considerably 
in recent years by the new electric discharge lamp. 
In this respect, Great Britain, and the London area 
in particular, has advanced considerably further 
than either the Continent or America, although 

ssibly the extent of the electric street-lighting in 

ondon as a whole is not up to the average of Euro- 
pean capitals. Fig. 15 shows the percentage of electri- 
fied lamp-posts in the different capitals of Europe. 
Unfortunately, there were no reliable figures for Lon- 
don in 1929, but several interesting facts stand out. 
There has been an increase in the proportion of 
electric units used in every capital, except Berlin, 
where progress has been difficult, owing presumably 
to economic and political concitions. Of the sixteen 
capitals shcwn, eleven had in 1932 a greater propor- 
tion of electric lamps than London, and only four a 
lower proportion. In London, therefore, the condi- 
tions are still very far removed from those in such 
cities as The Hague, Oslo, and Rome, where the 
streets are lighted entirely by electricity. 
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The Future. 


Finally, what of the future? I think we may, with 
confidence, say that this is exceedingly bright and 
that its brilliancy grows daily. In addition to the 
improvement in the efficiency of the source and the 
possibility of still further improvement, the advent 
and extension of the “ Grid” and generally improved 
methods of electrical distribution will undoubtedly 
lead to the cheapening of electrical energy with an 
inevitable reaction in the cost of public lighting. 

The greater uniformity which is likely to be sought 
by Committees of the Ministry of Transport and 
others will, I venture to think, lead to a grade of 
lighting on higher standards than are at present 
adopted. 

I do not see how any radical alteration in 
the method of street lighting from that described 
above can be expected, unless some of the ingenious 
schemes of town life mentioned by Mr. H. G. Wells 
in his scientific novels come to pass. It may be re- 
collected that in at least one of these he visualises all 
traffic thoroughfares being roofed in, in which case, 
of course, idea] conditions for street lighting through 
controlled and hidden sources would be practicable, 
and even the principle of staggered lanterns with 
refractors would be out of date. 

My sincere thanks should be expressed to the 
General] Electric Company and its staff for the very 
valuable assistance they have given to me in prepar- 
ing this paper, and for the loan of slides and illustra- 
tions. I have also received valuable data from the 
British Thomson-Houston Company. 


DISCUSSION 


Mr. C. C. PATERSON (Research Laboratories, General 
Electric Company) remarked that the figures for the 
number of licensed vehicles given in the paper, if 
brought up to date, would show a very considerable 
increase, and added that the flattening out of the 
curve towards the end, as shown in the paper, was an 
echo of the years of depression. Speaking generally 
on the improvement of lighting of streets and its 
effect upon accidents, Mr. Paterson expressed the 
view that the motorist would always drive as fast as 
the road permitted him, and that the speed of motor 
vehicles would increase with improved lighting. His 
own view was that until street lighting gave the same 
visibility as existed under daylight conditions we 
could not expect any great diminution in accidents. 


Mr. C. Harper (Assistant Borough Engineer, Bark- 
ing) asked for a little enlightenment with regard to 
mounting height for street lamps. Judging from the 
slides that had been shown, it seemed to be 50 feet 
or 60 feet in the old days. The author seemed to 
regard brilliant advertising and shop lighting as 
leading to safer conditions on the roads, but he felt 
that that required serious qualification—because 
when there was elaborate shop lighting there was a 
tendency for the local authority to regard their 
liability in relation to street lighting as ceasing, 
which was surely a dangerous position! Moreover, 
motorists were generally agreed that brilliant 
coloured lights used for advertising purposes coming 
into the same line of vision as traffic signal lights 
were highly inconvenient. 


Mr. S. J. Parmore (General Electric Company), 
speaking with regard to criticisms of the colour of 
electric discharge lamps, said experience showed that 
this bogey of colour was soon buried after an instal- 


. lation had been running for only a few weeks. It 


was really only a matter of unfamiliarity and 
natural conservatism to change. In connection with 
the figures in the paper relating to increases in the 
number of vehicles using the roads, could the author 


give some information regarding the appreciation of 
road passenger transport authorities of the benefits 
of the lighting schemes described in the paper; and 
also could he say whether these schemes had in any 
way increased the volume of passenger traffic car- 
ried by those authorities. Finally, Mr. Patmore sug- 
gested that it might be desirable for the Association 
of Public Lighting Engineers to invite representa- 
tives of the Municipal Tramways and Transport 
Association and the Tramways, Light Railways and 
Transport Association to these Conferences, because 
these organisations represented the largest users of 
the roads in the districts through which they oper- 
ated, and co-operation couJd not fail to be of the 
greatest advantage. 


Mr. A. S. Parsons (Reading) referred to the surge- 
protection device which the author had in use. He 
himself had not had any difficulties with the electric - 
discharge lamps due to surges. The lamps would 
take a 10 per cent. drop, and he hardly imagined that 
there would be so large a drop, which amounted to 
20 volts. on a 200-volt system, on any electric supply 
system in the country. 

Speaking on the question of road brightness, he 
said he had carried out experiments on the original 
test stretch of street in Reading, which had a surface 
of ‘tar macadam. The 200-watt lamps, fitted with 
the mirror type of reflector, were quite satisfactory, 
although the road surface was not. In a subsequent 
installation the road was concrete, and it was found 
that by increasing the height of the lanterns by 
2 ft. 6in. it was possible to cut down the wattage to 
150, and considerably increase the road brightness. It 
was also possible to increase the spacing by 25 ft., all 
of which reduced the cost. Referring to the fact that 
the author had had lamps burning 2,600 hours, Mr. 
Parsons said he had similar lamps which had been 
burning for 3,400 hours, and were still in good con- 
dition without any increase in current consumption 
and very little falling off in the light output. Although 
some objection had been taken to the colour when the 
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electric discharge lamps were first installed, this died 
down after about three weeks. Whilst originally 
there had been talk of a petition to remove them, 
eventually there was actually a petition asking for 
the same type of lamp to be used all over the town. 
Finally, Mr. Parsons supported the plea made pre- 
viously during the Conterence for some standard 
method of taking photographs of street-lighting in- 
stallations for comparative purposes. 


Mr. W. J. Jones (E.L.M.A.), remarking that the 
author had dealt with street lighting in London in 
an extraordinary romantic manner, said that, unfor- 
tunately, Londoners suffered from a legacy of street 
lighting which carried with it certain disadvantages. 
For example, the multiplicity of interests led 
to lack of consistency in the degree of light- 
ing provided in various parts. In this connec- 
tion he referred to the instance of the North Circu- 
lar Road, on which over a distance of some fifteen 
miles there were no fewer than twenty-seven sys- 
tems of lighting, ranging from high-mounted gas 
lamps, low-mounted gas lamps, high-mounted elec- 
tric lamps, low mounted electric lamps, to no 
lighting whatsoever. In the same way, he called 
attention to the great variety of degrees of street 
illumination to be seen on a journey from the Hotel 
Metropole, where the Conference was being held, to 
Golders Green. It was possible, he said, to distin- 
guish the boundaries of each local authority by the 
nature of the lighting provided. At the same time, 
he emphasised the point that in London it was pos- 
sible to see some of the best street lighting in the 
world, although admittedly there might also be some 
specimens of the worst! 

Commenting upon the fact that there had been a 
gradual increase in the amount of illumination avail- 
able for street lighting, Mr. Jones said it was not 
always realised that by doubling the brightness un 
the road surface there was an increase of 30 per 
cent. in the speed of seeing. He emphasised the point 
that it was no good improving a street-lighting in- 
stallation by 10 or 15 per cent. in illumination, 
because that did not give a result which was worth 
while It was necessary, at least, to double the 
illumination, and for this reason he urged those con- 
templating street-lighting changes to bear this fact 
in mind. In his view, continued Jones, the para- 
mount reason why the electric discharge lamp was 
so successful was that it automatically permitted an 
increment in lighting values of the order of 200 per 
cent., or 250 per cent., and this in turn brought about 
an increment of 50 per cent. in speed of seeing. 


Councillor F. P. Crook (Chairman, Street Lighting 
Committee, Wembley) pointed out that in Wembley 
there were now seven and a half miles of streets 
equipped with the most modern street electric light- 
ing equipment, whilst another mile was being dealt 
with. When this was completed, however, he felt 
that the Wembley Council would have seriously to 
consider the position from the point of view of cost, 
which had been one of the causes for lack of devel- 
opment in street lighting. He, therefore, expressed 
the hope that those responsible for providing this 
type of equipment would make a_ really serious 
attempt to deal with the question of cost, because in 
one part of London the lighting was produced at a 
certain price and in another part the price was quite 
different. If that condition continued local authori- 
ties in general, and Wembley in particular, would 
have seriously to consider their position. 


Mr. J. K. Brypces (Borough Electrical Engineer, 
Eastbourne), referring to centrally suspended lamps, 
Said that with this type of lighting there was an in- 
clination for the motor traffic to keep rather to the 
centre of the road. Therefore it was better to have 
the lamps staggered and suspended from tall posts 
on the side walks with ten feet or twelve feet arms 
So that the lamps were not seen along the centre of 
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the road. When the author referred to the aesthetic 
point of view in connection with centrally sus- 
pended lamps he presumed he referred to appear- 
ance during daylight, but surely that was not of 
much importance. For years there had been over- 
head trolley tramway systems following the conduit 
and stud systems of traction, and although objections 
were raised at the beginning, this form of traction 
was now universal. Moreover, changes were being 
made in many places to trolley buses which involved 
the use of two overhead wires instead of one. There- 
fore, he did not think there was much in this ques- 
tion of aesthetic appearance. On the question of 
speed of motor traffic with better lighted roads, 
surely the majority of such roads were now re- 
stricted and motorists were not allowed to travel at 
more than thirty miles an hour. Finally, on the 
question of the colour of electric discharge lamps 
Mr. Brydges said that in Eastbourne they had at- 
tempted to overcome this difficulty by incorporating 
in the same lantern some ordinary gas-filled lamps. 
For instance, in certain lanterns gas-filled lamps 
of 500 watts were replaced with one 250 
discharge lamp and three 100-watt ordinary gas-filled 
lamps, making a total of 550 watts, as compared with 
500 previously. This had had the effect of modifying 
what was regarded by some people as the objection- 
able colour. The efficiency, however, was naturally 
not so high as would be obtained from electric dis- 
charge lamps alone. It would be interesting to hear 
whether if suitable gases were introduced into the 
electric discharge lamp with a view to improving the 
colour, the efficiency of the light produced in such a 
single unit would be less or more than the efficiency 
being obtained by the method adopted in East- 
bourne. 


Mr. James H. CarRTMELL (Lighting Superintendent, 
Preston) briefly described the installation of dual 
lamps on Fishergate Hill, Preston. This installation, 
the first of its kind, was installed by the Corpor- 
ation of Preston Street Lighting Department on 
July 24, 1935, for the purpose of ascertaining the per- 
formance of a new combination light source in prac- 
tice previous to its commercial release. The lan- 
terns used in the installation consisted of a flashed 
opal totally enclosed globe approximately twenty 
inches deep by sixteen inches at its widest point. 
The installation consisted of six lanterns spaced 140 
feet apart, containing the new 500-watt lamp, on 
one side of the road only and were suspended six 
feet out into the carriageway at a mounting height of 
twenty-five feet. The carriageway was surfaced with 
tarred granite sets. The resultant illumination was of 
a high order and owing to the low intrinsic brilliance 
of the light sources specular reflection from the road 
surface was remarkably low, even when the surface 
was wet after rain. 

Some slides were shown and it was stated that the 
colour rendering had proved highly satisfactory, and 
that this effect was well brought out by a series of 
coloured posters situated along a portion of the west 
side of the road. The neighbourhood in which this 
installation was situated was of a residential nature 
and the installation had evoked favourable comment. 

Continuing, Mr. Cartmell said that the 500-watt 
lamps used for these tests were released for the 
market on September 2, 1935. They embodied two 
fundamental improvements over the original form 
of electric discharge lamp. (1) They did not require 
choke coils or condensers for their efficient opera- 
tion: (2) The colour*of the light emitted was of a 
very pleasant nature. The lamps combined a dis 
charge tube and a tungsten filament in one bulb— 
the tungsten filament being used to control the dis- 
charge and of itself providing a correction to the 
colour of the discharge tube. 


Mr. C. A. Masterman (Gas, Light and Coke 
Company) remarked that the suggestion in the paper 
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of a prohibition against the use of head-lights in 
streets implied that public lighting engineers should 
so arrange matters that the motorist would have 
no desire to use head-lights, and that surely should 
be the aim. The trouble, of course, was one of cost. 
Surely if there was ample money there would be no 
problem of street lighting. There had been a good 
deal of discussion on visibility. He was inclined to 
think that this was becoming a little exaggerated 
because it concerned one factor only out of those 
which really controlled the situation from the 
driver’s point of view. The first factor which was 
outside the ordinary consideration of visibility alto- 
gether was the first perception of the obstacle or 
thing which a driver wanted to avoid which was 
oyttside the focus of direct vision. The second factor 
was the true visibility, and the third, which had not 
been referred to a great deal, was that the driver 
should be able to take appropriate action. Per- 
sonally, he was rather doubtful whether we were 
planning our streets, especially when there was in- 
sufficient money to get more than borderland light- 
ing, taking all these factors into account. To get 
adequate results with very little money, which after 
all was the problem, he felt it was necessary first 
to concentrate on lighting the kerb because as a 
driver himself he had found the most difficult thing 
at night was to see the kerb and avoid getting too 
much to the centre of the road, and possibly contri- 
buting to accident. Secondly, it was necessary to 
avoid the glare, not only direct but indirect, and, 
finally, to make the conditions generally so that the 
driver was relieved from fatigue or worry which 
made him slow in response when he met obstacles 
of any kind. In particular, attention should be paid 
to the lighting at junctions and cross-roads, and 
these matters could be dealt with, in his view, within 
the funds now available, whereas any endeavour to 
give complete visibility of everything everywhere 
over an indefinite length of road might be quite out 
of the question. 


Mr. W. J. ALLBRIGHT, replying to the discussion, 
said he had only referred to shop lighting and adver- 
tising illumination to indicate that the public 
generally was calling for a higher standard of 
illumination in all directions. With regard to the use 
of surge relays, he confessed that the makers of the 
lamps did not altogether agree with his using them. 
He had, however, felt that in introducing an en- 
tirely new departure there might be certain inherent 
qualities in the early stages, and perhaps weaknesses, 
which should be provided against in order to mini- 
mise any possible trouble. Moreover, he had adopted 


ness for as long as five minutes after a slight inter- 
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the device in order to avoid the new system being 
held back by the fear that a street or a certain part 
of a street might be thrown into comparative dark- 


ruption. Now and then a heavy “short” on a C.E.B, 
overhead 66 kV line caused a surge on local systems 
even greatly exceeding the figure of 20 per cent. which 
had been mentioned, and such a surge might affect a 
proportion of these lamps. It was for these reasons 
that he had fitted the surge protective device. No 
doubt as the lamps improved this need would no 
longer exist. 

On the question of central suspension, he contended 
that it was one of the strongest arguments in favour 
of the petrol bus that there were no overhead wires. 
In any case, he saw no reason why we should add to 
what already existed in connection with tramway 
and trolley bus systems. Certainly the beauty of 
some of the streets on the Continent, with their lines 
of trees, would be utterly spoilt by any system of 
centrally — lamps. He felt that it was 
necessary to light the kerbs to a large extent, and 
that could be done without any overhead suspension, 
which, in his view, was expensive and ugly. 

Although he had heard of the lamp which had been 
installed at Preston, he could not criticise it from 
practical knowledge. It was, however, undoubtedly 
another sign of progress that was being made. He 
could only hope that these experiments would lead 
to an even better lamp than now existed. 

Undoubtedly Mr. Masterman was right in all he 
said in regard to the aims of public lighting engineers. 
At the same time, he felt that the price difficulty was 
being solved at a much more rapid rate by electrical 
progress than in any other way. One of the points 
he had been aiming at, with the aid of his technical 
advisers and the makers of the lamps, was to get 
such a lamp that a dog, for example, could be seen at 
a maximum distance. The greater the distance the 
better for the motorist. His own view, both as an 
electrical engineer and a motorist, was that the best 
method at the present time was to aim at silhouette 
lighting at a great distance. 

As to the effect of introducing gases into the elec- 
trical discharge lamp to reduce the colour problem, 
he believed that cadmium and other gases had been 
introduced. He understood that in this way the 
colour had been improved to a very considerable 
extent, but that there was a loss of efficiency of the 
order of 25 per cent. His own experience of doing 
what Mr. Brydges had done was a loss of efficiency 
and increased cost per lamp unit. Moreover, in 
making such a change they would be partially losing 
one of the special characteristics of the new lamp, 
namely, its power of producing good visibilitv 


A Visit to the Port of London 


The final item on the programme of the Associa- 
tion, the visit to the Port of London on September 12, 
proved to be a most popular event, in which about 
400 members, delegates, and friends took part. 
Besides those who embarked in the s.s. St. Katharine, 
by invitation of the Port of London Authority, 
for whom Admiral A. G. Hotham, C.B., C.M.G., a 
member of the Board, acted as host, accommodation 
had to be found for an overflow party in the Royal 
Princess. 

Leaving Tower Pier, the party vessels passed 
down the Pool, viewing the entrances to the London 
and St. Katharine Docks, the famous Wapping Old 
Stairs, the romantic headquarters of the Thames 
Division of the Metropolitan Police, and the site of 
Execution Dock. Limehouse Reach, with the funnels 
of Union-Castle liners in the West India Docks, and 


the Surrey Commercial Docks, with barges piled 
high with timber were next seen. 

Then came Greenwich, where the stately pile of 
Greenwich Hospital, once a Royal palace and now a 
Naval College, was much admired. Down Blackwall 
Reach, where of old the clipper ships lay, past the 
masts of Captain Scott’s “ Discovery,” in the East 
India Dock, into Woolwich Reach, and on to the 
entrance to the King George V. Dock. The “ Royal” 
dock system is formed by three docks (the Royal 
Victor, Royal Albert, and King George V.) linked 
together to form the largest sheet of artificial dock 
water in the world. The locking-in process provided 
a minor thrill for the party, which then enjoyed a 
review of some of the finest vessels in the British 
Mercantile Marine, as well as visitors from overseas. 

Few people realise the magnitude of the Port of 
London, through which flows over one-third of Great 
Britain’s overseas trade, and by which nearly 40 
millions of tons of goods are handled annually. 
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Annual General Meeting 


The annual general meeting took place in the 
Conference Room in the Hotel Metropole at 4 p.m. 
on the opening day, September 9, an innovation 
which enabled the new President to be installed in 
office before the actual conference commenced. 

After the minutes of the last meeting had been 
taken as read THE PRESIDENT announced that Mr. F. X. 
Algar and Mr. P. Richbell had kindly consented again 
to act as scrutineers, and the meeting endorsed their 
appointment. 

The Annual Report. 

The presentation of the annual report for the past 
year was as usual undertaken by the Hon. EpiTor 
(Mr. E .J. Stewart), and the Hon. TREASURER (Mr. 
H. C. Brown) made a few remarks in regard to the 
accounts, which again showed a satisfactory surplus 
of income over expenditure. 

Mr. F. X. AtGar, in moving the adoption of the re- 
port, congratulated the President and officers on their 
work and the Hon. Editor on the very comprehensive 
report which he had once more prepared. 

he resolution:— 

“That the annual report of this association for 
the year 1934-35 and the accounts for the year 
1934 be hereby adopted, and that a cordial vote of 
thanks be extended to the President, Council, and 
Officers for their services during the past session ” 

on being put to the meeting was declared carried 
unanimously. 

A resolution: “That this meeting expresses 
appreciation of the services of the auditors of this 
association (Messrs. Cole, Bond and Co., of 90, Can- 
non-street, London) and approves their re-election for 
the year 1935-36,” was prepress by Mr. S. B. Lanc- 
LANDS, seconded by Mr. C. H. Woopwarb, and also de- 
clared carried unanimously. 


Place of Meeting for 1936. 

Mr. ALDERMAN KNIGHT, Chairman of the Eastbourne 
Conferences Committee, and Mr. J. K. BryncEs, 
Borough Electrical Engineer, formally conveyed an 
invitation for the 1936 conference to be held in that 
locality. 

THE PRESIDENT, in accepting this invitation, men- 
tioned that there were also present representatives 
from Cheltenham who had a proposal to bring be- 
fore members. CouNCILLOR E. L. Warp, the Mayor of 
Cheltenham and Mr. WattTer J. BacHe, Borough 
Electrical Engineer, then extended an invitation to 
hold the 1937 conference in Cheltenham. The Presi- 


dent, in expressing the thanks of members, said that 
this suggestion would receive sympathetic considera- 
tion in due course. 

In response to an invitation to members to bring 
forward any matters under the title of ‘“ Other 
Business,” Mr. T. E. Ritcure spoke on behalf of the 
Associates, many of whom felt that they should be 
represented in some way on the Council of the 
Association. THE PRESIDENT promised that this sug- 
gestion would receive full consideration at the next 
Council meeting, which would be held very shortly. 


Election of Members of Council. 

The report of the scrutineers was then handed in. 
As no new nominations had been put in for Officers, 
The President, Vice-President, Hon. Secretary, Hon. 
Treasurer, and Hon. Editor were automatically 
elected. It was announced that Mr. J. Herbert Clegg 
(Southport), Mr. C. I. Winstone (London), and Mr. 
C. H. Woodward (Bournemouth) had been elected 
Members of Council. 


Induction of New President. 

Following this announcement, the new President 
(Mr. A. Maurice Bell) was formally inducted. 

The presentation of Certificate and Badge to the 
retiring President (Mr. Alexander Forbes) was 
deferred until the opening meeting on the following 
morning, when those present warmly expressed their 
appreciation of his services during the past session. 


Thanks for Hospitality. 
The next item on the agenda was the passing of 
the following resolution:— 
“That a cordial vote of thanks be extended to 
the Chairman and Directors of the Tottenham and 
District Gas Company, to the Gas and Electric Sup- 
ply Industries, and to the Port of London Authority 
for their hospitality during the Association’s visit 
to London,” 
which was proposed by Mr. LENNox, seconded by 
Mr. C. I. WINSTONE, and was carried with acclamation. 

A supplementary vote of thanks to Mr. W. J. Jones 
and the E.L.M.A. Lighting Service Bureau for their 
help in connection with the electric and lighting 
arrangements in the lecture theatre, and to the 
General Electric Company, Ltd., for putting their 
lantern and operator at the service of the Association 
during the period of the Conference, was proposed 
by the Hon. Secretary and was also carried with 
acclamation. 


The Lights o’ London 


One of the most appreciated events during the Con- 
ference was the circular tour through nearly twenty 
miles of London’s lighted streets, which took place on 
the evening of Tuesday, September 10. The series of 
seventeen coaches which lined up on the Embankment 
made their trip most expeditiously, and the large party 
of members, delegates, and friends found the trip a most 
Instructive one. 

In the introductory note furnished with the plan of 
the route it was pointed out that the public lighting of 
London differs from that of any other city in the world. 
London is not one city, but an aggregation of communi- 
ties. There are within its area some thirty-five authori- 
ties, all controlling the lighting within their respective 
areas. The lights on the route inspected are maintained 
by two great gas undertakings and seven different electri- 
cal undertakings. As a result great varieties of method 
are evident, and practically every modern method of 
ighting is represented. 

e tour, which was arranged with great care, fol- 
lowed a course northwards by way of Regent-street, 


Oxford-street, Gower-street, and Camden-road; then by 
way of Pentonville-road, the City-road, and Moorgate 
into the City of London. From Queen Victoria-street 
the procession crossed the river at Blackfriars Bridge, 
traversed Blackfriars-road, Lambeth Palace-road, and the 
Albert Embankment, crossed the river again and circled 
round to enter (by svecial permission) the parks, and 
traverse Constitution Hill and The Mall. 

Doubtless amongst the most striking streets were Gros- 
venor-road, where the new “Supervia” gas lamps had 
been installed, and the Albert Embankment and adjacent 
roads, where electric discharge lamps were in operation. 
Many other streets, however, were considered excel- 
lently lighted; on the other hand there were a few con- 
necting roads (deliberately included in the survey) 
where the need tor improved lighting was manifest. 

The President, at the opening meeting, paid a tribute to 
the great pains taken by Mr. W. J. Jones of the E.L.M.A. 
Lighting Service Bureau, and Mr. C. I. Winstone, of the 
Gas Light and Coke Co., in planning this tour, in which 
gas and electric lighting were approximately evenly 
represented, and a vote of thanks to them for their 
efforts was carried with acclamation. 
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Literature on Lighting | 


(Abstracts of Recent Articles on Illumination 
and Photometry in the Technical Press) 
(Continued from page 269, August, 1935.) 


I—RADIATION AND GENERAL PHYSICS. 


249. The Theory of Maximum Visual Efficiency of 
Coloured Materials. 
David L. MacAdam. J. Opt. Soc. Amer., 25, pp. 
249-252, August, 1935. 

Of all the conceivable spectrophotometric curves of 
materials exhibiting a given chromaticity when illu- 
minated with light of a specified quality, there must be 
at least one which yields a maximum value for the 
visual efficiency. This paper describes the general type 
of curve which is known to have this unique property. 


F. J.C. B. 
250. Biological Value of U-V. Lamps. 
R. Schultze. Das Licht, p. 136, July, 1935. 

Three pa are dealt with in this article. (1) The 
biological action of U-V rays; (2) the action of U-V 
lamps; and (3) the question of a dosage unit. Curves are 

iven showing the relationship between the wave- 
engths of U-V radiation and its effectiveness in several 
biological and physiological processes. S. E. 


Il.—PHOTOMETRY 
251. Lamp Polar Curves on the Cathode Ray Oscillo- 


graph. 
V. J. Tyler and R. H. Brown. J. Sci. Inst., p. 253, 
August, 1935. 

The polar curve of a lamp is depicted visually by 
means of a system of mirrors rotating round the lamp 
under test, and a photoelectric cell. The variation of 
potential difference across a resistance in series with the 
cell is amplified. The polar co-ordinates thus obtained 
are converted to Cartesian co-ordinates and applied to 
the deflecting plates of a cathode ray oscillograph. 
When the speed of the rotation of the mirror system is 
sufficiently high, the oscillograph presents to the eye a 
‘complete polar curve of the lamp under test.  s. E. 


252. Visibility Meter for Street Lighting Installations. 
C. G. Klein. Das Licht, p. 134, July, 1935. 

An instrument is described by the use of which it is 
claimed that it is possible to assess the following charac- 
teris‘ics of a street lighting installation: (a) the effect 
on visibility of any glare that may be a feature of the 
installation; (b) the reflection characteristics of the road 
surface; and (c) the vertical and horizontal components 
of the illumination. S. E. 


253. Nomographic Determination of Vertical and Hori- 
Itlumination in Street Lighting Installa- 
ons. 
P. Noel and A. Vallat. Boe. 38, pp. 11-16, July 6, 


The theory and use of the given nomographs are 
explained. W. R. S. 


254. Visibility of Signals Through Fog. 
Gjon Mili. J. Opt. Soc. Amer., 25, pp. 237-240, 
August, 1935. 

The author puts forward the three following steps as 
a practical solution of the fog-signal problem: (a) The 
location of signals as close together as is convenient and 
consistent with installation and operating costs; (b) the 
design of a signal unit to provide maximum visibility 
throughout the angle of view by means of lenses or re- 
flectors; (c) the variation of candlepower, depending on 
weather conditions, by varying the operating voltage of 
the lamps. 4.0.2. 


256. Interface Reflections between Plane Parallel Sur- 


faces. 
F. Benford. Gen. El. poe 38, pp. 277-281, June, 


The author describes the effects of multiple interface 
reflections when, for example, two or more coloured 
glass filters are placed in parallel position. The order 
in which the filters are placed is shown to affect the 
finally transmitted colour. In the case of filters correct- 
ing radiation of one colour temperature to that of an- 
other. a method of calculating the final result with vari- 
- ous filters in various orders is given. G. H. W. 


257. Rectifier (“Blocking-Layer”) Type Photoelectric 
Cells and Their Applications. 
M. Cohu. R.G.E., 38, pp. 123-127, July 27, 1935. 
_Contains sections on the history, classification, proper- 
ties, and interpretation of these properties (e.g., effect 
of light, spectral sensitivity, effect of temperature, con- 
struction) as well as application of these cells. Various 
diagrams are given. W.R.S. 


IkKE—SOURCES OF LIGHT. 


258. The Coiled-coil Lamp for General Lighting. 
F. Abshagen. Das Licht, p. 197, September, 1935. 

Details are given of the double coil winding of the 
filament recently adopted for the smaller sizes ot electric 
lamps. The increase in lumen output for 40, 60, 75, and 
100-watt lamps is given, and also details of the smaller 
overall dimensions of these lamps which have been ren- 
ore possible by the adoption of the double coiled fila- 
men S. E. 


1V.—LIGHTING EQUIPMENT. 


259. Lanterns for Electric Discharge Lamps. 
Anon. El. Times, 88, p. 246, August 22, 1935. 
A short description and a photograph of a lantern 
designed to take 250-watt and 400-watt mercury dis- 
charge lamps. W.R.S. 


260. Factors in the Design of Opaque Patterns on Lumin- 
ous Backgrounds. 
G. R. La Wall and W. M. Potter. Am. Illum. Eng. 
Soc., Trans, 30, pp. 385-402, May, 1935. 

The paper gives the results of experiments on the 
clarity of opaque designs on a luminous background and 
seen at various distances. As test objects horizontal 
and vertical lines of various thicknesses and a letter 
E of various sizes and limb thicknesses were used. A 
decorative pattern was also investigated. The results 
are given in the form of curves, and the method of use 
is described. G. H. W. 


261. The Transmission of Solar Radiation Through 
Heat-absorbing Glass. 
R. S. Estey and R. A. Miller. Am. Illum. Eng. Soc., 
Trans., 30, pp. 403-410, May, 1935. 

The authors describe the composition and action of a 
heat-absorbing glass. It is pointed out that the. action 
makes such a glass superior to ordinary glass in the 
daylight only when solar radiation falls 
upon it. Absorption data are given using solar _radia- 
tion and a tungsten filament lamp with and without a 
filter converting the radiation approximately to that of 
the sun. G. H. W. 


262. Methods of Measuring Visible and Total Energy 
Transmission of Heat-Absorbing Glasses. 
H. P,. Gage. Am. Illum. Eng. Soc., Trans., 30, pp. 
411-427, May, 1935. : 

Spectral transmission measurements are given for a 
heat-absorbing glass known as AKLO. The difficulties 
of using solar radiation are discussed and recommenda- 
tions are made for a standard test procedure using a 
vacuum tungsten lamp as the source of radiation. 
heat-absorbing, colour correcting filter is 

Gon: W. 
263. British Standard Specification for Colours of Signal 
Glasses for Railway Purposes. _ 
No. 623—1935; Brit. Standards Institution, Septem- 
ber, 1935. 

The specification is concerned with colorimetric and 
photometric requirements of lenses of various types 
used on railways. Some such varieties are defined, and 
a distinction is drawn between moulded semaphore and 
cut semaphore types. The specification cover measure- 
ment of colour and transmittance, tolerances and tem- 
perature of test. 


264. British Standard Specification for Plano-Convex 
(Bullseye) Lenses. 
No. 624—1935; Brit. Standards Institution, Septem- 
ber, 1935 
are defined and clauses specifying 
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diameter and focal distance, thickness of edge or rim of 
lens, colour, measurement of transmission, and finish are 
presented. 
965. The Reflecting Characteristics of Street Surfaces. 
R. C. Weigel and P. Schliisser. Das Licht, p. 160, 
July, 1935. 

Details of reflection characteristics, together with light 
intensity and brightness curves for various angles of 
incidence, are given for typical road surface materials, 
including asphalt, for bitumen, concrete, and granite. 
The conclusion is drawn that from the point of view of 
street lighting a surface of the concrete type is an advan- 


tage. 
V.—APPLICATIONS OF LIGHT. 


266. The Effect of Lighting on Efficiency in Rough Work 
(Tile Pressing). 
S. Adams. Joint Report of Industrial Health 
Research Board and Illumination Research Com- 
mittee, H.M. Stationery Office, August, 1935. 

Tables and graphs are presented, showing the percent- 
age increase in efficiency with illuminations from 0.5 to 
15 ft.-candles. The inference is drawn that at least 3-4 
ft-candles is desirable, even for “rough” work of this 
character. 


967. Factory Lighting to Fit the Facts. 
A. E. Brainerd. Am. Illum. Eng. Soc., Trans., 30, 
pp. 315-329, April, 1935. 

The author describes methods of tackling factory light- 
ing problems which enlist the sympathy of the customer. 
He recommends attention to the productive plant first, 
producing good illumination where it is required. This 
is followed by attention to the lighting generally. Illus- 
trations of the method and suggested report forms are 
given. G. H. W. 


268. Plus Light for Work. 
Walter Sturrock. El. World, 105, p. 2,136, 
August 31, 1935. 

Each industrial lighting problem demands individual 
consideration. The main points to be studied, with 
special reference to the use of local lighting, are stated, 
with charts to assist in the correct choice of equipment 
for any particular type of work. SES.B: 
269. Light and Architecture. , 

Anon. Am. Illum. Eng. Soc., Trans. 30, pp. 307-314, 
April, 1935; pp. 377-384, May, 35; pp. 445-452, 
June, 1935; pp. 523-530, July, 1935. 

Illustrated descriptions of modern interior lighting in- 


stallations. G. H. W. 
270. Modern Lighting in Streamlined Trains and Electric 
Rail Cars. 


R. W. Cost. Am. Illum. Eng. Soc., Trans. 30, 
pp. 331-350, April, 1935. 

The lighting systems in these modern cars are fully 
described. Indirect lighting is mainly employed. The 
position of the normal reading plane is defined and 
illuminations obtained on this plane range from 4 to 15 
fogt-candles. G. H. W. 
271. Lighting Service. 

Anon. Elect., 115, pp. 299-300, September 13, 1935; 

El. Review, 117, p. 340, September 13, 1935. 

_A description, with photographs, is given of the new 
lighting equipment installed at the E.L.M.A. lighting ser- 
vice bureau. Cc. A.M. 
212. Advanced Lighting in Auto Showroom. 

H. Ketcham and R. Clover. El. World, 105. p. 2,017, 

August 17, 1935. 

_ A detailed description, with photograph, is given of an 
installation, at the Chrysler showrooms in Detroit, U.S.A. 
An illumination of 20 f.c. at eye level is provided, using 
units combining a 1,000 watt tungsten filament lamp with 
a 450 watt mercury vapour discharge lamp to give a good 
approximation to daylight. This is increased to 50 f.c. 
in the windows. S: 


273. An Experiment in Spot Lighting. 
R. A. Palmer. El. baie ay p. 2,046, August 17, 


An interesting result was found in a case of show 
window lighting, where of three figures the centre one 
was accentuated by a spotlight. It was found that, 
although all three figures were well illuminated by the 
general lighting, the greatest demand was always for the 
wares demonstrated on the centre figure. The extra 
lighting on this figure drew more attention to it, and at 
the same time showed the merchandise to better advan- 

ge. 


274. Colour Lighting a Blackpool Ballroom. 


September 6, 1935. 
Briefly describes and illustrates an elaborate system of 
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colour lighting of a large ballroom, with remote control 
of contactors and dimmers. J. M. 


275. Street-Lighting Notes. 
Anon. El. Times, 88, p. 163, August 8, 1935. 

A brief account of a street-lighting installation em- 
ploying sodium vapour discharge lamps, with a photo- 
graph. Also a note on the use of standard tungsten- 
filament lamp street-lighting equipment to assist road 
repairs. W.R.S. 


276. Miniature Road Tests Highway Lighting. 
Anon. El. World, 105, p. 2,140, August 31, 1935. 

A brief description is given of a model street (4th 
scale), 250 feet in length constructed to test visibility 
with various types of lighting, and with different sources 
of light. It is stated that preliminary tests show less 
frequent errors with sodium lamp lighting than with 
filament lamp lighting. S.S.B. 


277. Sodium Lamps for Safety Build Load. 
Anon. El. World, pp. 2144-5, August 31, 1935. 
Details are given with a photograph of street lighting 
installation of rather more than a mile in length of 
sodium vapour discharge lamp lighting at Geddes, U.S.A. 
The installation has met with much approval, and wiil 
probably be extended. S.S.B. 


278. Visibility Under Sodium and Mercury Lamp Light, 
with Special Reference to Street Lighting. 
R. G. Weigel. Das Licht, p. 211, September, 1935. 
A report of a lecture given to the I.C.I. at Berlin on 
July 1, 1935, the general conclusion being that so far 
as speed of perception and brightness contrast percep- 
tion is concerned, sodium vapour lamps have an ad- 
vantage over both mercury and filament lamps. _ s.E£. 


279. Sodium Lights to Illuminate San Francisco Bridge. 
Anon. El. World, 105, p. 2,024, August 17, 1935. 
The new San Francisco-Oakland Bay bridge is to be 
provided with sodium lighting. It is anticipated that 
over 900 units will be used on the 15 miles of roadways 
for the spans, tunnel and approaches of the bridge. 
S.S. B. 


280. The Lighting of Aerodrome Landing Grounds. 
Hopcke. Das Licht, p. 144, July, 1935; p. 182, 
August, 1935; p. 202, September, 1935. 

In view of the relatively low illumination it is possible 
to employ commercially for aerodrome landing grounds, 
it is stated that it is best to use monochromatic or nearly 
monochromatic light for this purpose. Sodium and mer- 
cury vapour lamps are said to be most satisfactory. Mer- 
cury lamps have a further advantage in that their light is 
very effectively reflected by grass, thus giving the 
appearance of high illumination. The required type of 
light distribution for the satisfactory lighting of landing 
grounds is discussed, and is followed by a description 
of the various types of lamps and equipment used for 
this purpose. S. E. 


281. The Lighting of Sports Grounds. 
B. Schmelzle. Das Licht, p. 140, July, 1935. 

Details are given of lighting installations on foot- 
ball fields and ice hockey rinks. These details include 
the arrangement of the units, and their mounting, the 
type of units and watts used, the running cost, and the 
lighting intensities obtained. Particular attention is 
directed to the minimising of glare; cut off angles of 
30 deg. below the horizontal being generally used. 

S.E. 
282. Floodlighting. 
Anon. Elect., 115, p. 246, August 30, 1935. 3 

A brief description is given of a floodlighting unit con- 
sisting of a large trough reflector fitted with a row of 
nine 1000w. projector lamps. C. A. M. 


283. Chester Illuminations. 
Anon. Elect. 115, p. 273, September 6, 1935; p. 323, 
September 13, 1935. 
Numerous photographs are given showing results pro- 
duced by various floodlighting installations at Chester. 
Cc. A.M. 


284. Recent Advances inthe Use of Light for Plant 


rowth. 
L. C. Porter. Gen. El. By 38, pp. 268-271, June, 


The article describes a heat-insulated greenhouse with 
only a single row of windows in which artificial lighting 
is provided by 300-watt lamps in R.L.M. reflectors. Some 
test results are given, and there is a general discussion 


on the use of various wave-lengths for plant growing. 
.G.H. W. 
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No. 431,298. “Improvements in Luminous Electric 
Discharge Tubes.” 
Forrester, H. J. C. (Communicated by Luminous 
Tube Lighting Corporation), July 20, 1934. 

In order to increase the capacity between the gas 
filling and electrodes of discharge tubes with external 
electrodes and so to obtain a reasonable current flow 
at low frequencies, a substantial number of tubes, 
each of smaller diameter than the main tube and in 
communication therewith, are individually enclosed 
in recesses within each external electrode. These 
small tubes may be arranged in groups or rows, and 
may be coated externaily with conducting material. 


No. 431,321. “Improved Lighting or Like Devices 
Comprising at least two Gasfilled Electric Dis- 
charge Tubes.” 

N. V. Philips Gloeilampenfabrieken, February 8, 

1934 (Convention, Germany). 

This specification relates to the production of a 
light source of a brilliancy by means of discharge 
tubes. An optical device, such as a lens, is arranged 
between two tubes to produce at tne discharge path 
of the first tube an image of the discharge of the 
second tube. A reflector may also produce at the dis- 
charge path of the second tube a real image of the 
discharge of that tube 


No. 431,810. “Improvements in Electric Discharge 
Lamps.” 
Siemens Electric Lamps and Supplies, Limited, 
Oakley, P. D., and — J. M., May 31, 


This case relates to discharge lamps, particularly 
of the high-pressure type, incorporating a core of 
emissive material embraced by a heating helix to 
form the cathode. Tantalum wire is used for the heat- 
ing helix to reduce the blackening of the lamp enve- 
lope. Also the diameter of the wire forming the 
helix is increased beyond that usual to produce a 
lower operating temperature during the inactive 
half cycle, when the electrode is serving as anode, 
on alternating supply. 


No. 431,885. ‘“ improvements in or Relating to Lamp 
Fittings and Reflectors.” 
Engineering and Lighting Equipment Co.. 
Limited, Wells, G. J., March 14, 1934. 

This specification covers a lantern, intended par- 
ticularly for street, etc., lighting with a vertical elong- 
ated light source, containing in the upper portion of 
the lantern two or more reflectors pivoted both hori- 
zontally and vertically for adjustment, and near the 
lower part of the source two or more reflecting or 
diffusing plates mounted independently of each 
other and capable of adjustment in any direction. 


No. 431,953. ‘“ Photographer’s Flash Lamp.” 
Doering, W. W., May 3, 1933. (Convention 
Germany.) 

This specification describes a flush bulb of the type 
containing inflammable material such as foil, and an 
active atmosphere such as oxygen, in which the in- 
flammable material may be ignited by external 
mechanical action. A percussion cap forms part of 
the envelope wall, and an impact applied thereto 


_ Causes ignition of the combustible material. 


Recent 


(Abstracts of recent Patents on Illumination & Photometry.) 


No. 432,145. “Improvements in or Relating to Lamp 
Screens, Shades, and Reflectors.” 


Degea Aktiengesellschaft (Auergesellschaft), 
June 8, 1933. (Convention, Germany.) 


For obtaining a better colour effect it is known to 
employ glass containing neodymium oxide, but this 
involves certain disadvantages, which are overcome, 
according to this specification, by utilising for screens, 
shades, and reflectors a transparent or translucent 
material, such as translucent paper or cellulose 
acetate, containing a neodymium compound such as 
neodymium ammonium nitrate. 


No. 432,296. “Improvements in or Relating to Bur- 
ners for Incandescent Gas Lamps or Lanterns.” 


Naamlooze Vennootschap Machineneen-en- 
Apparaten Fabrieken “ Meaf,’ December 19, 
1933. (Convention, Germany.) 


According to this specification, the gas flowing toa 
burner flows through a constriction, after which it 
is mixed with air, and the mixture flows through . 
another constriction, and finally issues through 
openings to the mantle. The openings are of such 
size in relation to the second constriction that their 
throttling effect, together with that of the mantle, is 
substantially equal to that of the second constriction, 
so that upon breakage of the mantle the mixture 
tends to flow through the openings faster than it can 
flow through the second constriction, and the flame is 
therefore extinguished. 


No. 432,320. “Improvements in Luminous Electric 
Discharge Devices.” 


The General Electric Company, Limited, June 
29, 1934; March 4, 1935. (Cognate Applications 
Communicated from Germany.) 


According to this specification, all the electrodes 
of a luminous tube, for emitting light approximating 
more closely to daylight than that of a caesium or 
rubidium lamp, are of tellurium, and the envelope is 
of transparent material, such as quartz, which will 
withstand attack by tellurium and its vapour. 


No. 432,722. “Improvements in Electric Arc Lamps 
and the Like.” 


Miles, F. D., and Jones, G. G., and Imperial 
Chemical Industries, Limited. 


This specification relates to discharge tubes filled 
order to avoid accumulation of deposits on the inner 
surface of the transparent shield a continuous film 
of aqueous or other liquid is passed over it. 


No. 432,750. “Improvements in or Relating to 
incandescent Gas Mantles.” 


South Metropolitan Gas Company, Chandler, 
D., and Prestage A. J., April 21, 1934. 


According to this specification a gas mantle com- 
prises a main metal wire with a second metal wire 
wound helically or spirally around it and_ itself 
wound helically or spirally. Stainless steel or 4 
nickel-iron-chromium alloy is suggested for the wire. 
The mantles are said to be serviceable for gas fires 
and for medical lamps. 
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Special Gas Lighting 


‘We understand that the electric lighting in the 
streets of London seen on the occasion of the A.P.L.E. 
tour, described on page 339, was of a normal 
character, though in one or two instances efforts were 
made to get projected installation completed before 
the Conference opened. In the case of the gas-lighted 
streets, however, a considerable amount of work was 
put in by certain firms for the occasion, and it is fit- 
ting that some recognition should be given to their 
efforts. The chief instance of special work was 
doubtless Blackfriars-road, where the new “ Super- 
via ” lamps were in evidence. Messrs. Jas. Keith and 
Blackman were also responsible for many of the high- 
pressure lamps in use, for example in Regent-street, 
New Oxford-street, and in the City of London. On 
Grosvenor-road and Westminster Bridge-road, and 
elsewhere Messrs. W. Sugg and Company’s lamps 
with Holophane Refractor Dishes were used, a 
feature in Sloane-street being the adoption therewith 
of “daylight ” mantles supplied by Lighting Trades, 
Ltd. Messrs. C. H. Kempton and Co., Ltd., furnished 
lamps for the Chelsea Embankment, the King’s- 
road, Chelsea, and elsewhere. ‘“ Kemborn” and 
“ Parkinson” lamps (the latter with “ Morlite” re- 
flectors) were in use in Gower-street. Steel tubes, 
for supporting, raising, and lowering gear, etc., were 
supplied by the Bromford Tube Company, and the 
British Mannesman Tube Company. 

Finally, mention should be made of the control 
equipment of the Gas Meter Company, and the Horst- 


— Gear Co., Ltd., used to operate various installa- 
ons. 


The British Standard Specification for 
Portable Photometers, Visual Type, B.S.S. 
No. 230-1935. 


The revision of the above British Standard 
B.S.S. No. 230-1935 has just been carried out at 
the request of the Street Lighting Committee of 
this Institution, who required a Photometer with 
a greater degree of accuracy than that provided 
for in the original issue of this Specification. 


The limits of error in the indications have 
therefore been reduced from 15% to 10%. The 
effective range of the Photometer has also been 
modified and several other small changes of im- 
portance have been made in the revised Specifica- 
tion, including the addition of an Appendix in 
regard to measurement involving large colour 
differences. 


Copies of this revised British Standard Speci- 
fication No. 230-1935, which is of special interest 
to engineers concerned with public lighting, may — 
be obtained from the Publication Department, 
British Standards Institution, 28, Victoria Street, 
London, S.W.1, price 2/2 post free. 


For quantity orders special reduced rates are 
quoted, and for orders of 100 copies and over 
names and addresses will be overprinted on each 
cover in red without additional charge. 
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During the period of the Conference of the Association 
of Public Lighting Engineers, arrangements were made 
to floodlight several public buildings, which had figured 
during the Jubilee celebrations, namely The Horse- 
guards, ‘Big Ben,” the National Gallery, the County 
Hall on the Embankment, and St. Paul’s Cathedral. 
We are indebted to Messrs. Siemens Electric Lamps 
and Supplies Ltd., for the above striking picture of 
* Big Ben,” which was taken from Palace Yard. 


‘A Club with Modern Lighting 


The lighting of the Seaborne Club, Dymchurch, 
which was planned jointly by Mr. L. J. Ive, electrical 
contractor (of Dymchurch and Watford), and Messrs. 
Young and Wildsmith (of London), is believed to be 
the first building in this country lighted entirely by 


The Sun Lounge, Seaborne Club, lighted solely 
by quarter circle and straight lengths of Mazda 
Light Tubes. 


architectural lamps. 320 feet of Mazda Light Tubes 
are used, and this is the only form of lamp adopted. 
The lamps conform with the general tubular trend 
of the furniture, stair railings, etc., and the amber 
low is specially effective in association with the 
ight woodwork. 
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GASFILLED 


COILED-COIL 


LAMPS 


WITH THE WONDERFUL 
NON-SAG FILAMENT 


WHICH GIVE UP TO 


MORE HT 
without costing a 
penny more for 


lamps or current 


MADE IN ENGLAND BY THE BRITISH THOMSON-HOUSTON CO.,LTD. 
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Always use Welsbach Mantles— 
the only way to insure maximum 
results from gas-lighting. 


BRITISH MADE 


‘GAS MANTLES 


BRILLIANT—DURABLE—BRITISH 


Advt. of Lighting Trades Ltd. and The Welsbach Light Co. Ltd., 51-55, Garratt Lane, Wandsworth, S.W.18. 


Fenchurch Street Station 
New Lighting Equipment 


London’s second oldest railway station—Fen- 
church Street—has been largely reconstructed, 
equipped with Electric Signalling and generally 
brought up to date to meet present day traffic re- 
quirements. 

Amongst the improvements completed is the new 
Electric Lighting Installation. Electric Discharge 
Lamps and fittings have been adopted, and the 


accompanying picture suggests that the light has 
been effectively distributed. 

The installation under the main roof consists of 
eight “Sieray” electric discharge lighting units 
mounted at a height of approximately 20 ft. 
above platform level. Each unit comprises a lantern 
containing one 250-watt “Sieray lamp (type “H”) 
and three 75-watt tungsten filament lamps, the latter 
being arranged at 120° intervals around the discharge 
lamp. Over the platforms the lanterns are spaced 
66 ft. apart with an interval of 40 ft. between the two 
lines of lanterns. 

Owing to the intervention of the line of local ticket 
barrier lights the two lanterns outside the ticket bar- 
rier are 77 ft. from the nearest platform lanterns, 
and are 52 ft. apart. 

The area lighted is approximately 290 ft. long by 
104 ft. wide at platform level, and the height to the 
bottom of the roof trusses is approximately 40 ft. The 
total lighting load under the new system is 5.2 kw., 
which includes sundry points for local lighting at the 
barriers, etc. 

The illumination under the new scheme is greatly 
superio: to that obtained under the old system 
using tungsten lamps only, and the whole station has 
a cheerful aspect. Most of us could probably recall 
some other railway stations which are—to put it 
mildly—not very cheerful places, and which would 
benefit by better lighting. 
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PHOTO-ELECTRIC PHOTOMETERS 


EVERETT EDGCUMBE make a 
complete range of PHOTO- 
METERS in laboratory and port- 
able forms and every type of 
electrical measuring instrument 
used in photometry. Two repre- LUMEN-CUBE 
sentative types illustrated. 


MODEL Ill CUBE PHOTOMETERS, for measuring the luminous 
output and efficiency of electric incandescent lamps, embody the 
well known EVERETT-EDGCUMBE “<Autophotic’”’ Cell and 
indicates direct in Lumens without adjustment or calculation. 


The LUMEN-CUBE is a handy portable instrument for demonstra- 
ting the efficiency of lamps to purchasers, and for general testing. 
The Lumen Meter, indicating the output of the lamp, is conveniently 
placed on the top of the case, together with a Watt indicator, which 
at the same time indicates the power consumption. 


Write for particulars : 


EVERETT EDGCUMBE 


COLINDALE WORKS 
LONDON, N.W.9 


Manufacturers of all kinds of Photometric 
MODEL Ill ““CUBE’”? PHOTOMETER Apparatus and electrical measuring instruments 
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THE “VERITAS” DIRECTIONAL 
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IS IN GREAT DEMAND BY MANY STREET LIGHTING 
AUTHORITIES. 


BOTH REFLECTORS ADJUSTABLE TO ANY ANGLE. 


FALK, STADELMANN & CO., LTD., 83-93, FARRINGDON ROAD, LONDON, E.C.| 


GLASGOW MANCHESTER BIRMINGHAM DUBLIN NEWCASTLE CARDIFF LEEDS LIVERPOOL SWANSEA BRADFORD 
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A new type of electric dis- 
charge lamp has been developed 
} in the Siemens Laboratory at Pres- 
i ton, which embodies two funda- 
i mental improvements as compared 
with existing discharge lamps. 
Firstly, that choke coils and con- 
7 densers are entirely eliminated, and 
| secondly, that the light emitted is of 
a pleasing colour. 

This lamp will be marketed under 
the trade name of “Sieray-Dual” 


and comprises a “ Sieray ” discharge 

lamp, together with a tungsten fila- 
ment, which is used to control the 


current in the discharge portion of 
the lamp, the normal tubular outer 
bulb of the “ Sieray ” discharge tube 
being expanded at its lower end to 


accommodate the filament so that 
the electric discharge lamp and its 


control are thus incorporated in a 


single unit. The tungsten filament 
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A New 
Electric 


Discharge 
Lamp 
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operates at its normal efficiency and 
fills the dual functions of controlling 
the discharge and also emitting light 
in which is present a considerable 
measure of red rays which imple. 
ment the greenish blue light from 
the discharge tube so that the re. 
sultant light from the lamp is of a 
pleasing colour. 

As no choke is used in the circuit 
it follows that the condenser used in 
the ordinary electric discharge lamp 
circuits for power factor correction 
is also unnecessary. Accordingly no 
alterations to existing wiring are 
necessary, and the lamps can be 
‘screwed into normal Goliath holders 
and operate direct from the AC. 
supply mains. 

We understand that this new lamp, 
which was marketed on September 2, 
will be on view at the opening meet- 
ing of the Illuminating Engineering 
Society on October 8. 


Lighting in New Chigwell 
U.D.C. Council Offices 


+ nn The installation illustrated below is typical of many 
1a now being adopted in new buildings. The recently 
- opened Chigwell U.D.C. Council Offices have evi- 
dently been fitted up on quite modern lines, with 
overhead lighting in the council room and floodlight- 
ing (from a single unit!) for the exterior. 


The new Chigwell U.D.C. Chamber which contains six 
panels built flush with the ceiling. Each panel is 
equipped with four Holophane Hedralite Plates, above 
which are four 75 watt lamps furnished with focussing 
type prismatic reflectors. 


Contracts Closed 


Epison Swan ELEctric Co., 


Southern Railway Company.—For the supply of 
their requirements of electric lamps during the 
twelve months from September 1, 1935. 


SIEMENS ELECTRIC LAMPS AND SUPPLIES, LTD. 


Southern Railway.—For the supply of Siemens 
electric lamps for the ensuing twelve months. 


The exterior of the offices which is illuminated 
by a single Holophane H.F.1,000 floodlight. The 
illustration shows the wide spread of this unit. 


> 
| 
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Obtainable wherever Electric Lamps are sold 


SIEMENS ELECTRIC LAMPS AND SUPPLIES LTD., 38/9, Upper Thames Street, London, E.C.4 


1935 October, 1935 ee 349 
and 


AN AID TO ROAD 


THE ILLUMINATING ENGINEER 


SAFETY 


ARTIFICIAL LIGHTING SWITCHED ON WHENEVER NECESSARY 
FULLY ILLUSTRATED LEAFLET FRomM RADIOVISOR PARENT LTD., 28 LITTLE RUSSELL STREET, LONDON, W.C.| 
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AUTOMATIC CONTROL 
OF 
STREET AND FACTORY 
LIGHTING AND 
ADVERTISEMENT SIGNS 


NO 
MAINTENANCE COSTS 


Shipping, Engineering & Machinery Exhibition. 
Annual Visit to on September 24. 

The usual annual visit to the above exhibition, in 
which the Illuminating Engineering Society and the 
Association of Public Lighting Engineers participate, 
took place on September 24, and once again proved a 
popular event. At the luncheon given to the councils 
of the bodies concerned Mr. A. H. W. Beuttell, Presi- 
dent-Elect of the Illuminating Engineering Society, 
Was amongst those who conveyed thanks. Al- 
though lighting did not figure very largely amongst 
the exhibits, the display was of considerable general 
interest. One noticed quite a number of good ex- 
amples on the various stalls. Perhaps one of the best 
was the display of industrial gas lighting units and 
the floodlighting of wall-placards in the background 
in the display of the British Gas Federation. In- 
genious adjustable local lighting units were on view 
at the stall of Mek-Elek Engineering, Ltd., and the 
display of G.V.D. Illuminators, Ltd., with its inter- 
nally illuminated diffusing glass pillars was distinc- 
tive. Another exhibit in which light was concerned 
was the demonstration by Sinterae, Ltd. of their 
vibratory light system. This is said to have been 
tried for beacons with good results, at Tilbury and 
elsewhere. 


E.A.W. Winter Programmes. 


Three Winter programmes have been arranged by 
the Electrical Association for Women, the London 
Branch Programme, the Demonstrators’ Circle Pro- 
gramme, and the Teachers’ Circle Programme. The 
first-named includes what is surely an intriguing 
item—a debate on the topic ‘Women should spend 
more on Electricity and their Electrical Equipment 
than Dress!” Mr. J. W. Townley, Engineer and 
manager of the West Ham Electricity Department is 
the bold opener of this debate. We notice also a lec- 
ture by Mr. E. Vane on “ The Problems of the Builder 
in the All-Electric Home.” 


M AUTHENTIC 


DORSET HOUSE, STAMFORD ST., S.E.I 


INFORMATION 


The authoritative record of 
technical and business news 
in the Electrical Industry. 


Audited Net Sales 


10,587 Copies per week. 


EVERY FRIDAY — 6d. 


Subscription Rates. Postage Free. 


United Kingdom 
Colonial and Foreign £2 Is. 6d. 


*Phone: HOP 3333 


Telephone : Holborn 8637. 


Made specially for YOU 


ALTHOUGH standard NIPHAN cable couplings 
and plugs are made in a wide range of sizes and 
capacities, we ate often asked to design special fittings 
for unusual applications. If, after looking through out 
illustrated catalogue (free on request) you do not find 
what you want amongst the existing NIPHAN fittings, 
we'll be glad to prepare special designs for you. 


SIMMONDS AND STOKES, LTD. 


4, Vernon Place, Southampton Row, London, W.C.1 
Telegrams : ‘‘ Niphon, Westcent, London.” 
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An Imposing Catalogue 


The new G.E.C. catalogue of “Installation 
Material,” of which, we understand, no fewer than 
40,000 have been printed and put into circulation, 
is an imposing production containing nearly 1,000 
pages. As the new title implies, the range of the 
catalogue has been diminished somewhat, certain 
sections, such as those falling under “heavy 
engineering,” being now omitted. The catalogue 
gains in compactness as a result. 
The get-up of the book, which 
must have involved an immense 
amount of work, is excellent. 
We like particularly the ingeni- 
ous index system, the key to 
which is given on the two central 
pages of the volume. 


Farnborough Street 
Lighting 

A new system of street light- 
ing has just been installed at 
Farnborough to the require- 
ments of Mr. I. C. Jenkins, B.Sc., 
AM.LC.E., Engineer and Sur- 
veyor to Farnborough U.D.C. 
The Supply Authority is the Mid- 
Southern Utility Co., for whom 
Mr. A. V. Barraclough is Chief 
Engineer. 

The installation consists of 144 
250-watt Osira electric discharge 
lamps housed in G.E.C. Lewisham lanterns. They 
are mounted 25 ft. above the roadway on 5 ft. pro- 
jection arms abutting from the columns. The spac- 
ing is variable and averages from 150 to 200 feet 
between columns, each of which is fitted with a 
Venner time switch. The whole of the steel posts, 
lamps, and controlling equipment were supplied by 
the General Electric Company, Ltd. 

The excellent photograph before us suggests that 
even brightness over the roadway has been very 
Successfully attained, notwithstanding the fact that 
on one side of the roadway there are trees and open 
country, so that little aid in the form of reflected 
light can be expected. 
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Hailware Shades 


With the opening of the new Lighting 
Season there are good opportunities 
for novelties in lighting equipment. 
The Hailware three-ply shades illustrated 
above are designed to combine efficiency 
with pleasing appearance, and they are 
entirely British made. 


E.L.M.A. 32nd Illumination 
Design Course 


We have before us particulars of the 32nd Illumina- 
tion Design Course, to commence on October 14, in 
the redecorated lecture room of the E.L.M.A. Light- 
ing Service Bureau (2, Savoy-hill, London, W.C.2). 
There are six lectures, on attractive subjects, 
arranged for successive Mondays. We do not doubt 
that the course will prove as 
popular as its thirty odd prede- 
cessors, and we advise those in- 
terested to get in touch with the 
Bureau without delay. 


Linolite Equipment 


Some excellent seasonal litera- 
ture has been prepared by Lino- 
lite Ltd. Within a folder of 
modern design (with the slogan 
“Something To Get Busy On”), 
is a leaflet illustrating the 
numerous special devices which 
the firm has to offer. Besides the 
familiar Linolite lamps and sec- 
tions, we observe a new Linolite 
architectural strip, featuring 
tubular lamps, desk and pulpit 
lights, picture lighting reflectors, 
shelf signs, etc. Of special in- 
terest is the application of the in- 
genious “ K-Ray ” device, origin- 
ally applied to picture lighting, 
to double-sided swinging signs. 


Cryselco Lamps 


We referred recently to some attractive showcards, 
etc., produced by Cryselco Ltd. The catalogue be- 
fore us also bears evidence of skilful design. The 
firm is of old standing—‘ the first Cryselco lamp 
was made in 1895,” but the list before us is entirely 
modern, with details and prices of lamps for all 
purposes. The two central pages are occupied by 
a display, in colour, of colour sprayed, natural 
coloured glass, and daylight blue lamps. 
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SIGNS 


1 


We invite applications for spaces in this new section of the journal. Particulars of terms 
for each space (approx. I inch deep and 3 inches wide) are given below. 
These terms are equivalent to half our ordinary advertising rates, but not less than 
‘ = successive monthly insertions can be accepted on this basis, and amounts are payable in 
vance. 
Payment for an advertisement in this section entitles the advertiser to receive The Illuminating 
Engineer during the period of the contract. 
Terms: 12 Successive Monthly Insertions £3 10 0) Payable 
24 ” ” ” £6 0 o| in 
36 ” ” £8 10 0 Advance 


MODERN LIGHTING FITTINGS | ELECTRICITY SERVICES LTD. 


New Catalogue on application Sole Proprietors and Patentees of the “‘ ALL PURPOSES” 


Ascog House, 44, Theobalds Road, LONDON, W.C.1 Mansion House 5294 (3 lines) 


PHOTOMETERS “ESLA” 


| for testing candle-power and illumination. Benches, BI-MULTI AND MULTIPLANE REFLECTORS 
| 2 Cubes, Heads, Standards of Light, Special Fittings Lanterns, Brackets, Columns, Switch and Fuse Boxes, etc., 
FOR STREET LIGHTING 10 
1, Westminster Palace Gardens, Artillery Row, Victoria St., London, S.W.1 The Foundry, Canterbury 
TD. 
ALLOM BROTHERS L ELM WORKS, Loop. 
3 16, GROSVENOR PLACE, LONDON, S.W.1. Established 1903 Summerstown, London S.W.17 
Specialists in the Science of Modern Leghting, including : Suspension Lamps, Lanterns, REFLECTORS 11 3 
Pictures and Picture Galleries.  Floodlighting, etc. 


You get the benefit 


BENJAMIN EXPRESS - EUSTON! 


4 ering For Domestic and Artistic Lighting Fittings | | 
PLANNED LIGHTING mination when you| GRaMs: FUMANcor. 
THE BENJAMIN ELECTRIC, 143b, EUSTON ROAD, LONDON, N.W.1. 
BROMEFORD INDUSTRIAL LIGHTING SPECIALISTS 
Cast Iron Columns Street Lanterns 
5 Seamless Steel Lighting Standards Fuses Winches | 43 
for all requirements Time-Switches : Contact Gears 
BROMFORD TUBE CO., LTD., ASTON, BIRMINGHAM & LIGHTING EQUIPMENT 
THE REINFORCED CONCRETE PHOTOMETERS 


6 LAMP COLUMNS SPECIALISTS. | BENCH, CUBE and PORTABLE TYPES 
CONCRETE UTILITIES, Ltd. PHOTO-ELECTRIC. CELLS 
WARE, Herts. EVERETT EDGCUMBE 


DAWSON REFLECTORS FARADAY HOUSE 
Indoor and Outdoor Floodlights | TESTING LABORATORIES 


JENA REFLECTOR FITTINGS All kinds of Lamps, Reflectors, etc., Tested 15 


‘ Miss E. H. DAWSON & HENCKEL, LAMPS TESTED TO B.S.S. No. 161, 1934 
42, Gray’s Inn Road, London, W.C.1. SCALE OF FEES ON APPLICATION TO THE SUPERINTENDENT 
Telephone: Chancery 8801. 66, SOUTHAMPTON ROW, W.C.1 


ARCHITECTURAL AND DESIGNS 
DRAKE & GORHAM LTD. 


36, GROSVENOR GARDENS, LONDON, S.W.1 
Manchester, Glasgow, Hereford and Winchester. 
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LTD. 
294, GRAY’S INN ROAD, W.C.1 


FLOODLIGHTING & FITTINGS > 


Manufacturers of FLOOD” Units 
Specialists in Modern Lighting Fittings 
Telephone: TERMINUS 5954. Model “B” 


LINOLITE 


Scten.tfic 


FOSTER & PULLEN Ltd. 


make all types of Lanterns for Street Lighting 
Y GAS 


Samples for trial willingly sent—we invite comparison on 
both cost and quality 


AVIL WORKS BRADFORD 


Winches, Lamp Lower- 


Street Lam 
ing and Suspension Gear, 


Reduction Gears, 


Searchlights (largest and Signal Lamps. 
smallest in the world), Showers, 
irrors, Lenses, ible Drums, 


Carbons, Floodlights, 
Flexible Couplings (all- 
metal), Wire Ropes, 
Headlights, 


Guide Pulleys, 
Electric Irons, 
Kettles, Fires, 
etc., etc. 


MINISTRY OF TRANSPORT 
ILLUMINATED ROAD SIGNS AND 
GUARDIAN ANGEL GUARD POSTS 
LAMP COLUMNS, ETC. 


» W.C.1 


‘MEKELITE 


FOR CLOSE-UP LIGHTING 


ADJUSTABLE FITTINGS FOR 
EVERY USE. 


MEK-ELEK ENGINEERING LTD., 
16, Douglas Street, LONDON, S.W.1 


PIONEERS of AUTOMATIC LIGHTING 


GAS CONTROLLERS, ELECTRIC, and 
SYNCHRONOUS TIME SWITCHES 


Manufactured by:— 
BRITISH, FOREIGN AND COLONIAL AUTOMATIC LIGHT 
CONTROLLING CO., LTD., BOURNEMOUTH. 


Silver Glass 

eiling R t 

pendant, MONOLAMP 
Wall and Maral 
Corner Modern Indirect Fittings Spinnings 


Brackets 308, REGENT ST., W.| 
and 47, Victoria Street, S.W.1 
TELEPHONE : LANG. 2817. GOLD MEDAL—PARIS, 1931. 


CONTROLLED LIGHT 


Laylights, Cornice G V D Pendant Fittings 
and Pillar Lighting. ° @ @ and Standards. 
ILLUMINATORS, LTD. 

ALDWYCH HOUSE, LONDON, W.C.2. Holborn 7277. 


W.PARKINSON 


PROMOTERS OF SCIENTIFIC 
STREET LIGHTING BY GAS 


Our Research Lighting Bureau will solve your problems 


IRON LANE-STECHFORD: BIRMINGHAM 


Tel. No: Stechford 2256. And at London and Belfast 


“HAILWARE!” 


BRITISH MADE ILLUMINATING GLASSWARE AND _ FITTINGS, 
TRAFFIC GLOBES AND SIGNS, ISLAND COLUMNS AND FOOTLIGHTS. 


HAILWOOD & ACKROYD, Ltd. 


BEACON WORKS, — Near LEEDS. 
Branches and Showroom 
71/75, New Oxford St., London, W.C.1. *‘314a, St. Vincent St., 
Cariton Chambers, 28, High St., Birmingham. (Glasgow. 
Ulster Agents: Messrs. Bell & Hull, 17, College Street, Belfast. 


RADIOVISOR PARENT LTD. 


28, LITTLE RUSSELL STREET, LONDON, W.C.1 
Specialists in Light Actuated Apparatus 


AUTOMATIC CONTROL of STREET and FACTORY LIGHTING 


No maintenance costs—Applicable to both A.C. and D.C. Supplies 
Phone : Holborn 2986 


Electric Light fittings designed to 
suit Architectural requirements 
Write for Catalogue No. H.L.103 


Ha rcourts 


2la Newman St., Oxford St., London, W.! 
Telephone: Museum 8732/3/4 


SIEMENS 


38-39, UPPER THAMES STREET, LONDON, E.C.4 


ELECTRIC LAMPS of all types. ELECTRIC LIGHT FITTINGS. 

FLOODLIGHTING APPARATUS. SHOP-WINDOW LIGHTING 

EQUIPMENT. STORE LIGHTING. INDUSTRIAL LIGHTING. 
CINEMA LIGHTING, ELECTRIC SIGNS, Etc. 


Specify 


HOLOPHANE 


(Scientific Illumination) 
ELVERTON ST., LONDON, S.W. 


ll newer 4, VERNON PLACE, SOUTHAMPTON ROW, LONDON, W.C.! 
STREET CHUR RIAL (6) 
oxaee FLOOD SCHOOL, Ete. Phones : (Head Office) Holborn 8637 ; (Works) Putney 1364 


a PLUGS, SOCKETS, TEES, COUPLINGS, 
NIPHAN TERMINAL SOCKETS AND JOINT BOXES 
for every portable and temporary 

lighting requirement. 


SIMMONDS & STOKES, LTD. 


EQUIPMENT 


for 
ND E M INDUSTRIAL, COMMERCIAL, 


KAND! LTD. STREET AND RAILWAY LIGHTING, 

FULHAM, RD., FILM STUDIOS, 
PHOTOGRAPHY, PRINTING, ETC., 

.S.W.6. <suPeRIOR QUALITY 

AND DESIGN— 


‘UP WASK PATENT SUSPENSION GEAR, 


N for all types of Overhead Street Lamps, 
Dp lowers the lamp to the kerb 
DOWN? WITHOUT DISCONNECTION 


Sole Makers—Walter Slingsby & Co., Ltd., Keighley. 


UP TO DATE 
Street Lighting Equipment 


Cc. H. KEMPTON & CO., Ltd., 
Stangate House, 235, Westminster 
Bridge Road, London, S.W.1. 


PHOTO-ELECTRIC CELLS 


Selenium Layer Type (Brit. Pat.) round or square, 
for all kinds of light-sensitive apparata. 


STAFFORD & LESLIE, 


ARMOUR HOUSE, ST. MARTIN’S-LE-GRAND, LONDON, E.C.1 
Tel: National 5025 
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STRAIGHT-LITE REFLECTORS, LTD., 
73, CANONBURY ROAD, LONDON, N.1. 


ALL OUR FITTINGS CAN BE WIRED READY FOR 
ALTERNATE SWITCHING AND SUPPLIED ANODISED 


COLOUR SPRAY. 
Write for Details. *Phone : Canonbury 2066. 


FINISH IN ALL COLOURS, CHROMIUM PLATE OR . 


LIGHTING FITTINGS 


TROUGHTON « YOUNG 


143 KNIGHTSBRIDGE 


STRAND ELECTRIC 


AND ENGINEERING CO., LTD. 


19-24, FLORAL STREET, LONDON, W.C.2 
Specialists in Modern Theatrical Lighting 

Cinemas 


Theatres Exhibitions 
Shop Windows Parades Ballrooms 


Tea Lo 


WARDLE ENGINEERING Co., Ltd. 
OLD TRAFFORD, MANCHESTER 


STREET LIGHTING EQUIPMENT. TRAFFIC SIGNALS 
PRISMAT BULKHEAD FITTINGS. FLOODLIGHT PROJECTORS 
WORKSLITE REFLECTORS. WARDELYTE GLASSWARE 


the best! 
CHAPTER ST. 
S.W.1 


PHOTRONIC ’Photo-electric 
ILLUMINATION: METERS, 


AR 


SALES LTD-23 PANTON Swi 


MITECTURAL tLLLUMINATION 


“THE FITTINGS THAT IMPROVE WITH AGE” 
WOODFYT 
(WOOD ELECTRIC FITTINGS) 


10a, NEWMAN STREET, W.1 
(Museum 7325) 


Catalogue sent on application 


October, 1985 


Index to "Where to Buy” 


Accessories 
Automatic Light Control 20, 32 


Concrete Pillars, etc. ... 


Electric Lamps se 
Film Studio Equipment... i 


Fittings 1, 3, 4, 12, 16, 17, 21, 22, 23, 24, 25, 26, 
27, 29, 30, 33, 41, 44 
Floodlighting 17, 24, 33, 38, 42 
Gaslighting : 18, 26, 31, 39 
Glassware... 22, 24 
Guardposts 19, 22 


Industrial Lighting 4, Il, 13, 
Local Lighting ... 9, 29 
Photometers 2, 14, 36, 4% 
Reflectors 3, 4, 7, 10, 11, 30, 37,8 
Signal Lights... 19, 42 
Special Lighting .. 3, 21, 22, 25, 33, 38, 4 
Steel Standards ... 5, 28 
Street Lighting Units ... 10, 13, 18, 26, 31, 39, 42 
Time Switches ... ihe 
Traffic Signs... 19, 22 
Winches and Suspension 28, 35 


N.B. —The wiles are thin attached to individual entries in the Directory (See pp. 352-354.) . 


The Electrical Accessories Association. 

A body under the above name has recently been formed to 
promote, develop and safeguard the interests of manufac- 
turers, distributors and users of electrical accessories. Its 


policy is based on co-operative principles and its manage Q 


ment is vested in a representative Council of which Mr. H, 
M. Harris is Chairman. Further information may be obtained 
from the Secretary at 36, Kingsway, London, W.C.2. 


‘SCIENTIFICALLY DESIGNED 
SIMPLEX ELECTRIC CO., LTD. 


Head Offee: 159, GREAT CHARLES STREET, BIRMINGHAM, 3 


“LUX” 


(La Revue de |’Eclairage) 


WE have pleasure in announcing to our readers that we have entered 

into an arrangement to receive subscriptions for the French Journal 

**Lux”’ (La Revue de l’Eclairage). The subscription per annum is 

Fy francs, the approximate equivalent of which in English money is 
even Shillings and Six Pence (7/6). 


** Lux” is the only French journal which specialises in all aspects 
of lighting; it is the official organ of the Association Francaise des 
Ingenieurs de 1’Eclairage (equivalent to the Illuminating Engineering 
Society in France). 


It furnishes a complete record of interesting developments in 
lighting in France and on the Continent. It is fully illustrated and 
a — devotes a considerable number of its pages to Decorative 

ghting 


By studying these articles and the numerous photographic repro- 
dactions of” modern lighting installations the reader can readily gain 
an excellent impression of French methods and practice in matters 
Illumination. 


Applications for subscriptions will be received by “ The Illuminating 
Engineer,’” 32, Victoria Street, London, S.W.1. 
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ALL Northampton’s Streets 
are up-to-date with GAS 


This illustration gives some idea of the Gas has been chosen because it is SAFE. 
very even spread of light over the roadway, Motorists find it easy on the eyes. Its fog- 
typical of all Northampton. Note the gas piercing qualities are valuable. It is cheap. 
illuminated “ Keep Left ”’ bollard. Moreover—GAS NEVER FAILS! 


Please write to the address below for the FREE booklet, ‘‘To every public man and 
woman.” You will find in it many new facts to interest you about public lighting 


ISSUED BY THE BRITISH COMMERCIAL GAS ASSOCIATION, 28, GROSVENOR GARDENS, LONDON, S.W.]! 
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THE ROAD TO 
BETTER LIGHTING 


IS BY 
HOLOPHANE REFRACTORS 


Holophane Ltd. were the Pioneers of Directional 

Street: “Lighting and their lengthy experience is a 

valuable asset in=désigning the latest street lighting 
units for gaseous discharge lamps. 


For Mercury Vapour Lamps 
250 and 400w E.D. Bowl Refractor No. 564 and 
Norman Arch Prismatic Plate Lantern No. 526. 


For Sodium Vapour Lamps 


Vertical Burning Type—Duo Dome Refractor 
No. 520. 


Horizontal Burning Type—Rectangular Lantern 
No. 521,-single 50 .and 70w. Duplex type No. 522 
for 100. and 150w. 


For G.F. Lamps 
Holophane Bowl Type Refractors for symmetrical 
and 2, 3 or 4-way directional lighting. 
Ornamental Refractor for symmetrical lighting of 
gardens, etc. 


The Duo Dome Range of Refractors give maximum 
efficiency with easy maintenance and are available 
for all sizes of lamps from 60-1000w in various 
distribution. 


THE HALLMARK OF GOOD LIGHTING 


THERE IS A HOLOPHANE REFRACTOR 
FOR EVERY STREET LIGHTING NEED. 


mental Refractor for GF WRITE FOR STREET LIGHTING LIST TO 


Lamps 


*Phone: VICTORIA 8062 (3 LINES) ’Grams: HOLOPHANE, SOWEST, LONDON. 


Printed by the Arcus Press, Ltp., Temple-ayenue and ‘I'udor-street, London, E.C.4, England. 


“iv Cover 
Norman Arch Lantern No. 526 
‘Duo Dome for Sodium Lamps. 


